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STOP TIRESOME HAND SANDING 


with a 


POWER SANDER 


Gives a satin smooth finish to 
new or painted wood in a jiffy 
asy to use fits snugly in 
th 
other hand free to hold work in 


palm of one hand , . . leaves 


place. And sandpaper replace- 
ment is easy, too . . . no special 
tools needed. Assorted sandpaper 
and polishing cloth included 


= 


Area of any sander On-Off Control — 


gets into comers fits under low places 


or twists 


\ 


+ Guoranteed for 1¥ear 


easy 10 use vertically 


Also available: Weller Electric Power (ope. $1895 
Sanding Kit with Sturdy Metal Case 700K) 


Makes every kind of cut 
in many kinds of mate- 
rial. Cuts plywood, do- 


r 
it-yourself xluminum, 
bos ics, (Ae 
and regular _ ‘ts coves 
wood blades shapes 
makes starting and metal cut- th oro! 
hole for ting blade in- ~~ egaint grain 
cluded. ~~ 


inside cuts 


WELLER ELECTRIC CORPORATION—601 Stone’s Crossing Rd., Easton, Pa. 


Pen, 


Jow TO REMEMBER, 
wo ENCES 


Remember Any 
Name or Face... 


HE man with the “photo” memory possesses the 

‘most valuable advantage in the world, When you 
can “inseandy recall names, faces, facts,” you always 
appear at your best in any business or social sicuation, 
fou make valuable friends, and your name is the first 
to come up when favors and "'breake™ are passed around, 
‘An expert memory is easy whea you know the secrets 
of ‘professional memory experts! With this revolucionary 
ew  Seif-Training Kit, you can actually’ increase your 
‘memory power” up to 500% in a few weeks! "Kit 
consists of streamlined instructor ‘manual, plus unique 


This Complete Rapid Memory 
Trainer Kit yours for only 


pocket set_of practice and. application cards which you 
fan use inconspicuously at” odd 

yet scientific — you'll be amazed at che results! 
‘yours virwally as a gift! 


moments "anywhere, 


including 
FREE Personal 
Aptitude Test 

Total Value $3.00 


to introduce you to the new NELSON DOUBLEDAY 


PERSONAL SUCCESS PROGRAM 


For Reochi 
{0'Help Men 

Power and 
Things of Life! 


‘ONTH by month . . . step by step 
this brand new ‘Nelson Dou: 
‘bleday Personal Success Program shows 
you how to develop the personal skills 
and techaiques that pave the way 1 
advancement. . . ia any field! 

Your introductory Rapid Memory Kir 
for 10¢ is a sample of the practical 
Progress Kits you receive each month — 
‘each a shortcut to mastery of an essential 
“success” subject, Each Kit, with instruc- 
tion manual and “live” do-it-yourself 
material, is selected and prepared by 
business’ and psychological experts es- 
pecially for this Program. There is noch- 
Ing like it for completeness, authority and 
practical usefulness. 


Whot Are These Success Skills? 


ee ee ee 

time ficiently and achieve more. They L_ Personat examining ack 
formed |." how to win important new J Scientifically 

friends wherever they go. And they are 1 feveals your 
Tien | meee é 

sit a ea re "tore kee: aR 

nae 
by snr zoicons man Now foc ae fox itn rates 
‘ f 1 profit. City & Zone 
t 


— using only a few minutes a day — even 
the minutes you spend traveling oF wait 
ing. The cost is amazingly low — less than 
you spend for newspapers each month! 


‘The Program covers every subject of 
value to the man who, regardless of his 
Present position or training, wants 0 get 
ahead faster in business, social and civic 
life. Each subject is brought to you in a 
monthly package consisting of self-instruc 
tion manual, “live” practice material, and 
actual application material, carefully’ pre- 
pared and co-ordinated to bring refultt 
that you can see from day to day. These 
unique cards are a new dimension in 
selfeaching that set this Program apart 
from anything known before — and that 
will noc be found even in courses costing 
hundreds of dollars! 


AUT up wo Jou to take’ the aualfying 
‘Mail Coupon With Only 10 Cents 
To acqualnt yourself with the advantages 


‘each nionth, Yor which you 
‘lines that what 


iw Progress 
wilh 


Son. Doubieday 
‘Garden City. 8 


MAIL THIS COUPON TODAY! 
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PS Readers 


Hard Look Wins Cheers 


Discussinc highways with inade- 
quate right-hand shoulders [“A Safety 
Expert Looks at Turnpikes,” July], Paul 
Kearney whammed into Massachusetts. 
Hitting us head on, he tagged our pike 
“an outstanding offender,” then got in a 
few sideswipes: “The shoulder is the same 
color and material as the driving lanes 

. only demarcation is a solid white 


stripe . . . strangers commonly mistake 
the shoulder for a driving lane.” 

Could be his article had a happy re- 
sult, At any rate, a yellow line has now 
been painted on ‘the road to distinguish 
the lane for disabled cars. 

Jou Currie Jr., Dedham, Mass. 


Rambler Depreciates Less—Not More 


‘Tuar was a fine job you did in explain- 
ing when to trade your car [Aug.]. It’s 
just what I've been telling tightfisted cus- 
tomers for years (I’m an auto salesman). 

But you're way off base on one point. 
That's where you say “Some experts 
would put both Rambler and Scotsman in 
a separate rate class, to be traded sooner 
than cars in the Big Three.” Who were 
those experts—press agents for the Big 
Three? 

Actually, the trade-in value of a Ram- 
bler six now holds up better than that 
of comparable Big Three sixes. At the 
time your article appeared a three-year- 
old Rambler six sedan was worth $25 to 
$100 more than its opposite number 
among the Big Three. This despite the 
fact that the original price was lower. 

Tom S. THorne, Caldwell, N.J. 


The used-car price guides back you up. 
Our sources were recognized independent 
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TALK BAC 


authorities in this field (and no relation 
to any automobile makers), but they were 
wrong. 


... Author Lindsay’s faith in the Runz- 
heimer-Howard recommendations for car 
trading is touching. Sure that an engineer 
and a mathematician can't steer you 
wrong, he regrets keeping a ’51 Plymouth 
until 1957. Why? Because in 1956 his 
combined depreciation and repairs was 
$457, whereas in 1957 it was $479. 

But isn’t $479 less than the $800 de- 
preciation during first-year ownership of 
a new car? Isn't it less than the $593 
depreciation-repair bill he'll pay in his 
second year, or the $515 and $487 for his 
third and fourth year? 

I'd say that when depreciation-repair 
threatens to overtake the $800 of first- 
year depreciation, then you've reached 
the economically justifiable trade-in point. 
But we all seck plausible reasons for 
treating ourselves to a new car. 

ARTHUR CLiFFoRD, Carpinteria, Cal. 


Author Lindsay’s point was that driv- 
ing his 1951 Plymouth in 1956 and 1957 
cost him virtually as much, adding de- 
preciation and repairs, as it had in 1955. 
Hence, although he was now driving a car 
five and six years old, he had saved no 
money by keeping it beyond four years. 


Booklet Has Psychological Sock 


Your July tear-out booklet [What to 
Do If You Have an Auto Accident”) is 
extremely well compiled and quite to the 
point. Besides providing valuable infor- 


mation on procedure after an accident, it 
brings to mind the seriousness and uiti- 
mate high cost of car accidents. 

We employ approximately 700 persons 


A BOY NEEDS 
A DAD HE CAN 
BRAG ABOUT! 


Remember when you were a kid — and your Dad 
was the strongest, smartest, bravest guy in the 
world? “That's my Dad,” was your big claim. 
Now you're the “Dad”—and that’s your kid 
looking up at you. 
You're a hero in his eyes. You know that. 
But how do you look in your own eyes? Are 
abilities to build a secure 
—to give them the good 


For Real Job Security—Get an I. C. S. Diploma! 


OX 63314K, SCRANTON 15, PENNA, 
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HIGH scHooL 


lost a few years in military service —or a lack 
of formal education has shut you out of the big- 
pay jobs that could be yours. 

So, you're trying to fit into a job that’s too 
small for you. 

If that’s your story, then LC.S,, the oldest 
and largest home-study school in the world, can 
be your way out of dull, routine, low-pay work. 
Practical, down-to-earth 1.C.S. Courses can pro- 
vide the training you need for a better job — 
bigger pay. You can be one of hundreds of thou- 
sands of capable people who have won success 
the LC.S. way. No other school has so many 
of its former students in supervisory and manage- 
ment positions. 

Texts are easy to follow. You study at home. 
in your spare time — at your own pace. Every- 
thing you learn — you use to win quick promo- 
tions and pay raises. 

It’s like being taken in tow by the top men 
your field because I.C.S, Courses are prepared 
by business and industry leaders who know what 

uu need to know to go places. If you wish, 


regular progress reports are sent to your em: 


ployer. Chances are you'll be offered a better 
job or more money even before you finish your 
course, 


There'll never be a better time to act than 
now! Send the coupon and find out more about 
LCS. “success insurance.” We'll send you three 
free books: (1) Opportunity handbook for the 
field of your choice, (2) 36-page booklet called 
“How to Succeed,” (3) Sample lesson (Math) 
demonstrating the LLC.S. metho 


Accredited Member, 


1.C,S., Scranton 15, Penna. jitiona Home Stuly Covndl 
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apg CRESTOGRIP” 
«>> utiity 
PLIER 


CRESTOGRIP No. P210 
Utility Plier should notbe 
confused with ordinary 
“slip-joint’ pliers, Its box 
joine provides twice the 
strength o} 
tional lap joint and elim 
nates sideways twist and 
strain. Grips flat, square, 
hex or round objects with 
powerful leverage. Ad- 
justs to four positions 
up to 1%" capacity. It has 
no rivet projections and 
measures only %4" at its yo ‘5 
thickest point. Finished in ee cee opt 
rust-resistant zinc plate, Dept. 


ARTISAN’S 


@ For the 
craftsman 


I. Sold by leading distributors 
‘and mode only by 


JAMESTOWN, N. ¥. 


CRESCENT TOOL COMPANY, 
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throughout Washington, Idaho and Mon- 
tana, and we'd like every one of them to 
read the booklet. It is our feeling that 
any information or literature that tends 
to cut down accidents will be of great 
benefit to many communities and result 
in fewer claims from accidents created 
by both company and personal cars. 
Georce A. Ger, Safety Director, 
General Telephone Co., Seattle. 


They Done Him Wrong! 


We must have a different way of doing 
things in Florida (“If the Highway Build- 
ers Want Your Home,” July]. I was of- 


| fered less than the actual cost of property 


taken for widening U.S. Highway 1. 

No one came in “to talk things over.” 
‘The State simply offered me $416—which 
I refused—for fully sodded front lawn 
35 feet in depth, planted with 24 shade 
trees. Furthermore, I was stuck with a 
loan commitment that was lowered $2,500 
after the road was built and thus unable 
to sell the house except at a loss. 

All this happened two years ago, and so 
far no settlement has been made, nor 
have they tried to make one. As for expert 
real-estate men to appraise property, I 
don’t know what they are expert at, but 
Iam sure it is not real estate. 

R. F. Brower, Ormond Beach, Fla. 


Applause from the Highway Patrol 


Tue fine article, “How to Defend Your- 
self on the Highway” [Sept.], evoked 
lots of favorable comment from many 
members of the Patrol. The interest of 
Poputar ScIENcE in the unending strug- 
gle to reduce traffic accidents is very 
much appreciated. 

B. R. Cacpwett, Commissioner, 
Cal. Highway Patrol, Sacramento. 


Runner Crosses Up the Doctor 


I see by the papers that on August 6th 
Australia’s wonder runner Herb Elliott 


[Continued on page 10) 


ACCOUNTING CAREER 


P your heart is set on a Ia 

come and all that it me; 
better home—fine car—larger 
bank account—more of the good 
things of life.... 

If that’s your ambition and you 
are really serious about it, then you 
owe it to yourself to get the REAL 
FACTS about LaSalle Account- 
ing, and the many good-pay op- 
portunities that can be YOURS 
through LaSalle’s famous Problem 
Method plan, 

It matters not whether you've 
had a single day of experience in 
this field—or whether you have 
already started but want to climb 
higher. LaSalle’s expert training is 
designed totakeyou from where you 
are...t0 where you want 10 be... 
in higher positions and a lifetime 
career ofsecurityand goodincome. 


WHY YOU CAN'T FAIL TO GAIN 


You see on this page a panel of 
experts who know Accounting 
from A to Z...all the way from 
Basic Accounting on up through 
Accounting Systems, Cost Ac- 
counting, Auditing, Federal In- 
comeTax,andtrainingforthe CPA 
certificate. These are only part 
of our instruction staff. But 
what is most important to you 
«+. These CPAs and Expert ® 
Accountants know 
how to impart 
their knowledge 
to others... how 
to help you prepare 
quickly yet thoroly 
for success in this Iu- 
erative field. 

The proof? What 
stronger proofcould there 


be than that more than 4, 
Certified Public Account 
(one out of every 13 of the U.S. 
total) has trained with LaSalie? 
Or the hundreds of thousands of 
men and women whom LaSalle has 
helped qualify rapidly for more 
money, a brighter future, ina high- 
pay-lifetime career? These thou- 
sands came to us with different 
backgrounds of experience and 
varying degrees of ambition. Many 
have reported raises and promo- 
tions after only a few weeks of 
training. Thousands of them have 
written tosay they are now earning 
50% more—even double their 
former incomes—often in less than 
@ year. These letters are published 
in book form for your inspection. 
They were written by real people, 
with real income problems and 
ambitions—people who might be 
your next-door neighbor. 

Yes. if you are really sincere in 
wanting to better your position— 
start your income climbing —enjoy 
a lifetime career of high standing 
and high reward—this friendly 
staff of experts can help you. 


LoSalle's famous staff of Accounting 
authorities ore hi thousands 
prepare for fast promotions and big- 
ger pay. Theycandot! 


SAMPLE LESSON SENT FREE 
MAIL COUPON BELOW 


You don’t have to wonder what 


LaSalle’s Accounting plan is lke, 
You will be sent a free sample 
lesson, which does not obligate 
you in any way. Study it—keep it 
—see for yourself how simple, 
clear, and easy it is to master. This 
is an actual lesson right out of 
the regular training—to show you 
exactly how LaSalle’s Problem 
Method has trained more than 
1,400,000 men and women from 
all walks of life. 

Also...the latest book, “Op- 
portunities in Accounting,” gives 
all the latest facts about the new 
and growing opportunities in sev- 
eral different fields of profitable 
employment. 

This can be an important day in 
your life. A coupon like the one 
below has started hundreds of 
thousands of men and women 
toward a bigger job, a larger in- 
come. It can do the same for you, 


Accredited Member, National Home Study Council 


iE BOOKS 


417 S. Dearborn Street 
Send me free Sample Lesson 
“Opportunities in Account 
‘out cost oF obligation, 

Name 
Address. 


City & Zone 


Mail the Coupon Today! * 


LA SALLE extension UNIVERSITY 
A Correspondence Institution 


Dept. 1183H Chicago 5, I 
in Accounting—also, latest free book 
‘and “Success Reports"..-all with? 


Awe 
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UNBREAKABLE 
MAINSPRING 


Water, Dust, Shock Resist 


Advertised 
at $24.95 


Price Reduced on Hi-Power 


ELECTRIC PAINT SPRAYER 


Insulate Your Home with these Plastic 


|Z STORM WINDOWS 


@2'19e = 


$14.00 
‘i 


MAIL COUPON! PROMPT maureen er Tack GUARANTEE! © 1 
1 THORESEN, Inc., Ds 

385 Water Street, Now York 2, N. ¥. 
RUSH items below. My money back if I'm not 
Satisfied with 10-day trial 1 
1 Check or money order enclosed. Ship postane 
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Glove $1 deposit 


0 Send COD. plus postage and C.OD. fee, (En- 
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New Proto 
locking feature 


Grooves (A) in spring-loaded knurl 

mesh with teeth (B) in wrench 

N body to hold exact jaw openings. 
~ Pressure on lower jaw, when in 

use, pulls down on knul, automat- 

ically locking teeth still tighter. 


No knuckle busting here ! 
With Clik-Stop’s auto- 
matic locking, you do more 
mocus work in less time...and 
sini your hands are much safer. 
No need to reset every time you go back 
to same size fittings. Jaws won't 
“creep.” No levers or gadgets to set. 
Proto’s Clik-Stop is the only locking 
adjustable available in all sizes, 4” 
through 20”. The locking feature is 
automatic. Buy Clik-Stops from your 
Proto supplier. (See the Yellow Pages.) 
Available in ALL sizes 


FOAL 7O6L 708L 7I0L 7124 
4” 6" BY 10" 12" 


76 
16" 


720 
20" 


Meets Federal 
Specifications: 
GGG-W-631A, 


Type 


2209 Sante Fe Avenue, Los Angeles 54, Calif. 
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clocked a fabulous 3:54.5 for a new world 
record for the mile. I wonder if the 
learned Dr. Peter How-fast-can-a-man-run 
Karpovich [“The Month in Science,” 
Aug.) would like to revise his time esti- 
mate downward by, say, 2.1 seconds? 
Patrick J. SmirH, Toronto, Can. 


The good doctor of Springfield 
College sure miscalculated somewhere. Is 


that Aussie speed demon a freak, or had 
he previously been fed an overdose of 
oxygen? 

Leo J. Bisson, Somersworth, N.H. 


'Tain't New Department 


‘A car-navio volume control governed 
by the speedometer [“‘I'd like to see them 
make,” Aug.] has been manufactured by 
Motorola. Optional equipment on the 
Ford Thunderbird, the control works on 
the ignition pulses and increases radio 
volume as engine speed increases. 
M/Sor. J. A. Fran, APO, NYC. 


Divorce to Rid Car of Hump? 


Just one more suggestion for getting 
flatter floors in cars [July]: 

Most of today’s hydraulic transmis- 
sions use a pump to drive a hydraulic mo- 
tor through an oil line. Why not divorce 
this pump and motor? Put the motor in, 
or adjacent to, the differential and you'd 
eliminate need for any type of torque 
tunnel. Power would flow through a pair 
of hydraulic lines along the edge of the 
floor in the frame. 

James A. Ropers, Chicago. 


This oft-proposed scheme (remember 
the Tucker?) always fails because of the 
obstinate problem of power losses in- 
volved when the pump is separated from 
the turbine. In a modern automatic trans- 
mission, the pump and turbine are prac- 
tically married to each other—the separa- 
tion is only tiny fractions of an inch. 
Even here you throw away something be- 
tween eight and 20 percent of available 
engine power for the convenience of not 
shifting gears. 
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‘Assembled-—Ready to use! You'll 

sce the Hings of Saturn, the fascl- 
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$74.50 1.0 


ei YOUR OWN ASTRONOMICAL TELESCOPE | 
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Order Stock No. 30,089°R" 
War Surplus American-Made 7359 Binoculars 


SALE! TERRIFIC WAR SUI 
AERIAL CAMERA LENS 
Gov't Cost $1218 —Now Low a8 $39.80 Used 


Te Suet 


‘Tremendous bargain! 11." £.1.: Focusing metal 
Mount is 2 11/16" kn diameter. Consists of 3 

‘outed ‘acromats. 65" ‘field. Gave. cost’ over 

$00" Use these with the 24° £1" Aerial Cam= ) 
Gra Lenses to make a 16 power wide field 

folescope, ets 

‘Stuck No, 50-17 


‘ORDER 


Y STOCK NUMBER... SEND CHECK O} 
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+ AND OTHER OPTICAL BARGAINS 


>, AMAZING TELESCOPE BUYS 


MO? 


EDMUND SCIENTIFIC CO 


MOON ROCKETS! 


TAKE PHOTOS of the MOON 

Through Your Telescope with 

EDMUND CAMERA HOLDER for 
TELESCOPES 
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STEREO MICROSCOPE 
‘American-Madle Instrument at Over 50 % Say 
ing Up to, 8” Working: Distangeerect 

““yrude 3-Dimensioual Field: Used for inspec 
fons. examinations. counting, checking, assem 
ry ting: ‘imecting. 2 set of objectives om rotat: 

‘Standard’ palr of wide eld 20% 

pices lve you 23) power, and’ 40 

‘rack ‘und “pinion focusing. 

RIAL |. Complete satisfhetion OF 
tour toomey back, Order 


~ Full price... $99.80 


Low Power Supplementary Lens Attachment for above Stereo—pro- 
yids 13% down to 6X with clear, extra Tare 14” feld at OX 
Stock #3012: ranieat 


TELESCOPE CAMERA 
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Thickness 
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‘lear plastic protector 
Sock No. 40,267-N—plece fe x 11” 
Steck Ne. 80,480-Nopicce OL 

BUILD A SOLAR ENERGY FURNACE 

A fascinating now field. Bulld your own Solar 

Purnace for experimentation~many’ practical 

Easy! Inexpensivel Uso acrapwood! We 

furnish instructions, ‘This sun powered furnace 

weil 300" to, 3000", 


Stock We. 70-830-M.... Prose! Tens. .....$6.00 Pi 
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FREE CATALOG- N 


Yours for the asking 


America’s No. 1 source of supply for ex: 
Perimenters, hobbyists. Complete line ‘of 
‘Astronomical Telescope parts and assem. 
Died. Telescope, Also. huge selection of 
Tenses, prisms, war surplus optical Instra- 
ments, Parts and accessories. Telescopes, 
Ilcroscopes, satellite scopes, binoculars, 
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REQUEST CATALOG-N 
Y ORDER... SATISFACTION GU; 


BARRINGTON, NEW 


JERSEY 


The month in science 


Big squeeze pays off. Only three years after General Electric started 
squeezing cheap graphite into synthetic diamonds, the process 
has hit pay dirt. Not for jewelry—GE’s diamonds are the size of 
grains of sand—but for grinding wheels used to sharpen the tools 
that make cars and planes and washing machines. 


> Production plan for this year was more than a million carats— 
$3,000,000 worth. 

> The price has dropped by a third. It’s now $2.96 a carat. That's 
slightly higher than natural industrial diamonds. (A one-carat 
gem may cost hundreds of times that.) 
Reason for the quick success: Synthetic diamonds are better. 
The crystals are rougher and blockier. They stick to grinding 
wheels longer, cut more easily. Synthetic-diamond wheels out- 
wear natural-diamond wheels by as much as 75 percent. 


The same process that makes diamonds—tremendous pressure 
(1,500,000 pounds per square inch, equivalent to a rifle bullet 
hitting armor plate) coupled with high temperature (3,600 de- 
Srees)—promises other very useful materials, Some don’t exist at 
all naturally, A couple have already been made: 


> Coesite, a denser, high-pressure version of quartz that is very 
resistant to corrosive hot acid. 


» Borazon, a high-pressure compound of boron and nitrogen that 
is as hard as diamond and more durable in other respects. It, 
too, is a good bet for grinding wheels. 

Future prospects are still more alluring. They include: 


Brand-new metals. Hydrogen, normally a gas, should tr 
form into metal at 6,000,000 pounds per square inch, Ammonium, 
ordinarily found only as part of a compound (in ammonia water, 
for instance), should become an independent metal at 3,000,000 
pounds. 

Pressure-strengthening of present metals. High pressure, by 
eliminating irregularities or promoting the growth of large 
single crystals, could bring metals much closer to their high 
theoretical strength. 


Resistance-free electric wires. Most metals conduct current 
20 percent better at 1,500,000 pounds pressure. Some improve 
by 400 percent. Still higher pressure might eliminate resistance 
altogether (a trick possible now only if a wire is kept cooled 
hundreds of degrees below zero). The savings on electric bills 
that would mean! 


Catch those subs. The U.S. Navy’s chief worry is Russia’s vast sub- 
marine fleet: 500 boats, by far the greatest undersea force of any 
nation ever. They regularly probe Atlantic areas of U.S. sur- 
yeillance. 

Perfecting ways to locate and destroy subs gets more Navy 
money than anything else. Admiral Arleigh Burke, Chief of 
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Naval Operations, calls it “the most difficult technical problem 
which confronts the Navy.” 

Sub-finding techniques now in operation include everything 
short of living, breathing bloodhounds: sound, “smell,” radar, 
magnetism. 


A couple of new tricks, recently described by the Navy: 


> Project Caesar. This is a fence of underwater listening posts 
along both coasts. Small sound receivers encased in plastic are 
submerged offshore, connected by cable to control stations on 
land. They pick up the noise of ships more than 100 miles away, 
even cancel out random interference to recognize very weak 
but meaningful signals. 

> Sniffer gear. These are “smelling” devices carried by anti-sub 
aircraft. The exhaust from a conventional submarine’s diesels 
generates electrically charged particles in the air. The sniffer 
gear detects the electric charge many miles downwind, can fol- 
low it like a dog on a scent. 


Atomic submarines (the Russians don’t have any yet) have no 
diesel engines to make exhaust gases, but they do leave a track 
of radioact in the water. The Navy is now developing 
radioactivity sniffers to follow that trail. 


Even so, the odds still favor the subs. 


Afterburners for autos? Airplane engines burn up fuel left over in 
the exhaust with afterburners, gaining a little extra power. Now 
the idea is being explored for cars in an effort to prevent smog. 


Auto exhausts also contain unburned fuel, compounds of hydro- 
gen and carbon. These get much of the blame for stinking up 
city atmospheres. So scientists at Atlantic Research Corp. tried 
consuming them in a separate lame. 


eB 


Conclusion (from lab, not car, tests): It would work at idlin, 

and deceleration if the exhaust hit the burner at a temperature of 
440 degrees. At cruising it’s tougher. Temperature required: 
1,240 degrees. 


Calling direct. Now you can dial—from an outside phone—straight to 
the desk of the man you want in a few big companies. You skip 
right by the company switchboard operator. 

The idea is simple. The company gets an automatic exchange all 
its own—like a small town. You dial the exchange—say LI 4— 
followed by the number of your man’s extension. 


DID (Direct Inward Dialing) saves time and money. Your 
charges start when the extension answers, not when the company 
operator answers. Long-distance, you would pay a station-to- 
station rate instead of person-to-person, which costs more. So 
far only three large offices—Du Pont in Wilmington, Boeing in 
Seattle and AT&T in New York—have the DID system. 


Wala Wan — 
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Chicago 41, Illinois 


"On of Mech Ase ‘Acowiived Meomber f Watowat OY 
Wane Sredy Crocit Devin, Tas Gonadion Tsning Carer 
Tosng Cone 20 "dt Resclawn Aree Tore TE, 


NOVEMBER 1958 [5 


BUDGET SAVERS 
for Home Owners 
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2 You'll save money on fuel bills if you 
put storm sash on basement windows. 
Make a frame of one-by-three stock and 
fasten it to the wall with wood screws and 
lead anchors set in the masonry. Apply 
calking compound to the back before in- 
stalling it on the anchors. Make the storm 
sash of one-by-two stock and rabbet it 
front and back to fit into the wall housing 
and to take the glass. Top-hinged, the 
sash is held shut by a cabinet catch. 


3 It takes less paint remover to get 
down to bare wood in deeply grooved 
turnings if you remember this tip: Clean 
out the softened gunk in grooves by yank- 
ing a length of rough cord around them. 


4 An insulated ice chest bought for 
summer picnics can earn its keep over 
the winter. Placed near the back door, it 
will hold milk or bread deliveries and 
keep them from freezing in frigid weather. 


Instead of revarnishing, if furniture 
shows a disfiguring bloom, try wiping 
it gently with a soft cloth lightly mois- 
tened with kerosene. This often works 
when simple washing has no effect. To 
finish, rub to a polish with a woolen cloth. 


A Practical New Way to 
End Your Job Worries! 


TRAIN AT HOME FOR A SUCCESSFUL FUTURE IN 


AIR CONDITIONING 


AND REFRIGERATION 


If you want an interesting job that 
pays real well and offers year-round 
work—ge 


field that is well-established —yet 

growing fast! Each year over 20,000 

newly-trained mech 
m_ needed. No wonder! Today there 
150 million units in use—and 
each year over 6 million new air conditioners, 
refrigerators and freezers ured. All 
units need periodic service and repair. The pay? 
It ranks with the best! 

Refrigeration mechanics is an easy trad 
learn... . Especially when you get your trai 
through CTI. You can learn at home in spare 
time by practicing with commercial equipment 
Get all the facts about this wonderful new way 
to acquire a highly-profitable technical edu- 
cation. Mail coupon today for fact-filled free 
booklets. No obligation whatever. 


Easy Way to Start a Business 
‘Own a business—and enjoy indepen- 
dence. Thrill to the satisfaction of 
being the boss. Give orders—not take 
them! The refrigeration field is ideal 
for getting started on your own. You 
can make friends as you make service 
calls. In time, you'll have a list of 
Potential customers. You can also 
sign service contracts with food 
stores, taverns, restaurants, etc. 
Thousands of CTI graduates have 
their own successful small shops. 


Get Into Auto Air Conditionin; 


Experts say that over 400,000 air cond 

tioners are to be installed in autos this yeat 

‘The field is growing very fast. Already auto 
Conds 


re manufa 


profitable field. It's worth looking into. 


TYPICAL LETTERS FROM SUCCESSFUL STUDENTS 
“T have been very bury. Had an offer to work for an appliance 
dealer but ft looks like 1 be fn 

Frank Puller, Wel 


“Tot only got a job, but today am foreman, earning $60 
‘week more than before I enrolled". £. Hughen, Chicago 
“Hlave my awn business. Only problem ia: Too much busines 
‘Conrad King, Cynthia, Ky. You can do as weil as these ment 


FIRST GET THE FACTS—THEN DECIDE 


Mail Coupon Today for 2 Free Booklets 


BIG KITS 


Get Experience as You Train Because 


You Practice with Commercial Equipment 


Another CTI first! You learn by practicing~you get experi- 
ence as you train—because CTI sends you 25 kits. You get 
all parts and tools to build a heavy-duty, commercial-type, 
\% hip. condensing unit (illustrated above.) You build an air 
conditioner, freezer, refrigerator, or milk cooler. You complete 
23 field-type projects—do 10 service and trouble-shooting 
jobs! You “boil down” years of apprentice-like training into 
months. Kit training perfects your skill, provides practical 
knowledge, assures useful experience, and helps you learn 
faster! CTI makes your home a training center. 


Earn Extra Cash in Spare Time as You Trai 


Because CTI training is so practical, you'll soon be making profit- 
able service calls. Perhaps you'll work “on your own.” Or, you may 
prefer to get a part-time job with a local appliance dealer or air 
‘Conditioning contractor. You can add to your income this way. With 
extra cash, you can buy additional shop equipment, pay your tul- 
tion, even bank money, Be sure to mail coupon for complete details, 
Act today!—Commercial Trades Institute, Chicago 26, Illinois. 


COMMERCIAL TRADES INSTITUTE 


DEFT. R-532 
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NOW! A NEW MUFFLER WITH 
TWICE THE LIFE! 


The new MoPar Sono 4-X muffler uses an 
advanced design to give you up to 100% 
longer life. This new MoPar muffler, engi- 
neered by Chrysler Corporation, gives you 
outstanding muffler performance and long- 
lasting safety; with real economy. 


There are five major causes of muffler trouble 
—and here are the steps Chrysler Corporation 
engineers have taken to combat them in the 


MoPar Sono 


Internal muffler corrosion: A car’s engine 
manufactures about a gallon of 

every gallon of gasoline burned. TI 
contains enough sulphuric and other 
quickly corrode the material of an ordinary 
muffler. The new MoPar Sono 4-X muffler 
combats this corrosion by means of galvaniz- 
ing—from the head and shell to the outer wrap, 


Internal muffler temperature variations: 
These are rough on a mufller because water 
containing diluted acid accumulates in “cold 
spots,” allowing it to corrode muffler metal. 
The new MoPar Sono 4-X is specifically de- 
signed to maintain a uniform temperature 
throughout, allowing this water to vaporize 
and be blown out the exhaust. 


Engine backfire: Fuel vapor explosions can 
rip the body seams and tear off the heads of 
ordinary mufflers. The MoPar Sono 4X 


— 
= F 
455 ia 
co 
guards against this danger by means of heads 
that are spun or rolled into the shell—giving 


strong, gas-tight interlocking of the shell and 
head material. 


Road shock: The constant flexing of a muffler 
head and neck during rough driving leads to 
metal fatigue in ordinary mufflers. In the 
MoPar Sono 4-X galvanized heads, shell and 
outer wrap, plus double-locked seam joints, 
assure highest resistance to metal wear. 


External damage: Contact with high road 
centers, rocks, ice, snow, salt, water, curbs 
and ramps is the reason many mufflers wear 
rapidly from the outside. The extra sturdi- 
ness and balanced construction of the MoPar 
Sono 4-X offer the greatest resistance to ex- 
ternal damage yet devised in the industry. 


To get the most advanced muffler made to- 
day, see your Plymouth, Dodge, DeSoto, 
Chrysler or Imperial dealer, or leading inde- 
pendent repair shop featuring MoPar prod- 
ucts, He has the MoPar Sono 4-X in stock 
now—at competitive muffler prices! 


Genuine Chrysler-engineered MoP. 


PARTS & ACCESSORIES, 


MoPar Division, Chrysler Motors Corporation, Detroit 31, Michigan 
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You ought to know... 


Plan to build a house? ...add a carport? . . . finish the attic? 
You'll be ahead of the game if you start now rather than wait. 
Lumber and plywood prices at major Northwest mills, up sharply 
since early summer, show no signs of slumping this winter. Bar- 
ring economic upset, expect even higher prices next spring. 
Fir lumber—the kind used in house frames—showed an average 
price hike of 25 percent. Finished pine, more stable, jumped less 
and later. But plywood rose 35 percent over last spring’s figures. 


One thing that pushed prices up so far so fast: Retailers had let 
their stocks run low. As buying picked up, the mills weren't able 
to turn out the goods fast enough. Many of the smaller in-and- 
out mills that usually mushroom in the spring never did come to 
life because prices were so unattractive. 


Weather was another factor. The hottest, driest summer on 
record in the Pacific Northwest and British Columbia forced clos- 
ing of many forest areas as a precaution against fire. 


Gasoline vs. fuel oil. The oil industry is shedding bitter tears over a 
situation it can't seem to do much about: When the price of gas 
goes down, the price of heating oil goes up. If they try to re- 
verse one trend, they only speed the other. Why? Mainly be- 
cause refiners turn out two gallons of gas every time they turn out 
one of heating oil. If they try to build up low fuel-oil stocks, 
they end up overproducing gas. 


Aggravating the situation has been a smaller demand for gas 
over the summer. Recession affected vacation plans for many, 
and just plain wet weather discouraged others. 


To make matters worse, refiners have been able to squeeze more 
out of every barrel of crude oil than ever before: 53 percent 
this year as compared to 49 last year. 


Can the industry shift its yield pattern to get a better than 1:2 
ratio of heating oil to gas? Now that the price of heating oil has 
moved up, there'll be more of an incentive to change. 


What impresses you? . . . a swimming pool . . . a snazzy power boat 
. +. a trip abroad .. . or a brand-new car? Auto strategists, sure 
for a long time that the new car was the status symbol to most 
Americans, are beginning to have some deep doubts. Detroit 
forecasters see car sales eveling off to an average six million a 
year. Among the clues to this melancholy outlook: 


> Americans have been spending less of their after-tax income on 
cars since '55—out of proportion, even, to the decline in income. 


> Functionalism may be winning over style: More and more people 
buy cars for specific purposes—the little errand-running imports, 
station wagons, even “family” sports cars. 


> Detroit's higher and higher styling each year has caused some 
switching to relatively timeless foreign models. 


That last item could spell disaster to one of the basic principles 
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You ought to know... 


in industry thinking: To boost sales, a newer, dreamier model is 
needed every year to make the customer feel his old car is out- 
dated, There are mutterings that the engineering expense is 
patting’ cutiok Vand, (Prelly so0n scene ele aly Ford, Chevy 
and Plymouth will continue yearly model changes. 


More volts in car batteries. At least one Detroit expert predicts that 


12-volt car batteries, standard for the last couple of years, may 
ive way to 24-volt jobs in the near future. Reason: Hydraulical- 
4 operated components such as power steering or brakes may 
change to electrical operation, requiring higher voltage. Why 
the change? This engineering source sees two prime factors: 
1) safety—fewer power failures would occur if units were elec- 
trically operated; 2) space-weight trimming—the switchover 
would reduce poundage of components as well as cut space re- 
quired to house them. 


The man in the white coat must go. Happily for the TV viewer, 


the National Association of Broadcasters has amended its code to 
prohibit one particularly 


obnoxious form of com- 


POPULAR SCIENCE Price Report mercial—the so-called 

v5 FRIGERATOR (10-21% CU.FT.) ‘white coat” drama. 
f ea! ial io These are the little gems 
1 | ais} tj} 3917 that use the typicall 
{sa a white-clad, Vandyked, 
a heehee! bespectacled actors i 
TY SET (21-INCH) suggest great medical 
a as authority behind. their 
OO = $190 ill-pushing pitch. Be- 


fore, they allowed this 
kind of thing when the 
eee words “A Dramatiza- 
tion” were flashed on the 


$93.7 screen for 10 seconds; 


now they'll permit it 


only if presented by 
“fully accredited mem- 


T a bers of such professions.” 


“e 
ss ‘a 56.12 Government action 
bel I forced the code revision, 

GASOLINE (REGULAR) which also forbids ad- 


vertisers from represent- 


ing that stomach acid or 
Fs amen ERPS 310¢ concentrated stomach 


acid is capable of burn- 


2 
SONDS FMAMIU SA 


ing a hole in a cloth nap- 


Seorcen: esine, National Peinioum Nias all thre, U8 Burro of Later Staten kin. 


Title registred; contents copyrighted. 
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THESE MEN ARE GETTING PRACTICAL TRAINING 


“ELECTRICITY 


— ELECTRONICS On Real: 


A.C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


TELEVISION 
RECEIVING SETS 
Including Color TV 
AM and FM RADIO 
RECEIVERS including 
AUTO RADIOS 
TELEVISION TEST 


ed trace circus of 


Train in the great SHOPS of COYNE 


Largest, Onee: Best Equipped School Of Its Kind In The U.S. 


Whether 17 o¢ up t 
be satisfied with a 
Job in a ield thet offers a world of opportuni 


FINANCE PLAN Eero! per, 
ater. Part-time employment help for students. 


WE'TRAIN YOU IN CHICAGO on real equip- 
ment. Tr 


ta VETERANS 
ant 
NOW-VETERANs 


you do 
experience or advanced education nee ‘details of all he training you 
CLIP COUPON NOW {or big new illustrated oer. 7 not obligate me and no salem 


O ELECTRICITY-ELECTRONICS 
tion; no salesman will call. Get vital facts now! 1 TELEVISION-RADIO 
Training in Refrigeration and Electric Ap- 
pliances can be Included. 

NAME.. 


ADDRESS... 


WSTATE..s..cesceeee 


city. 


ELECTRICITY % RADIO % TELEVISION % REFRIGERATION * ELECTRONICS 
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*1I’d like to see them make...’ 


FLARES IN SHOTGUN SHELLS for use by lost 
hunters. They could be fired so they'd burst 
high above the treetops and burn out before hit 
ting the ground.—Bob Mulhollan, New Orleans. 


A STAPLING GUN for office papers that would 
form its own staples from wire fed from a roll. 


Then you wouldn't have to reload it so often.— 
Ronald K. Hering, Madison, Wis. 


A CARBON-MONOXIDE INDICATOR—an adhe- 
sive-backed button to stick on the dashboard. It 
would change color to warn you of gas inside 


the car.—Mrs. L. Koslover, Watertown, Mass. 


JUMBO ALUMINUM-FOIL BAGS for turkeys. 
Wrapping a 20-pound bird in foil for roasting is 
a big job and the sheet is difficult to seal.— 
Mrs. J. Mihalick, East Liverpool, Ohio. 


EASY-TO-IDENTIFY PLYWOOD. Dye one ply of 
exterior plywood, and it couldn't be confused 
with interior stock when you work with left- 
overs. Mitchell, Akron, Ohio. 
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INVENTORS 


Leam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attomey or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


i 


CLARENCE A. O‘BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


82-L DISTRICT NATIONAL BUILDING 


WASHINGTON 5, D. C. 


| 
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America Is Short 


100,000 


Auto Mechanics! 


It’s easy to train at home for a 
TOP-PAY JOB with a BIG FUTURE! 


Stop worrying because you need a better job—or be- 
cause you need more pay! Over 100,000 jobs are waiting 
right now for newly-trained auto mechanics. Here's 
why: There are 60 million cars and trucks on the road— 
and one-third need heavy repairs. Over 7 million new 
vehicles are made annually—also need service. No won- 
der the demand is big for auto mechanics—why pay is 
tops, work is steady! 


You Practice with Tune-Up Kit and Tools 


Uneluded with taining) 


es = 


CTI training is practical. You get a valuable Tune-Up Kit, 
the kind that experienced mecl ‘use to locate 
troubles. You receive a Compression Tester; Vacuum Gauge 
& Fuel Pump Tester; Ignition Timing Light; portable steel 
case, You also get a set of professional mechanic's tools, in- 
Gluding socket set with extension. You'll use instruments and 
fools 'to, practice, to make repairs, to earn ‘as you 
train, (Note: Diese! Mechanics or’ Body-Fender 
struction too—at no extra cost.) 

Many Students Make Money as They Train 
Soon after they begin training, many students fix cars for 
others. They not only acquire useful experience—they also 
carn "money. Their earnings help pay tuition, buy’ shop 
equipment, start many in business. Mail coupon for details. 


1--=<=<= 
1 COMMERCIAL 
1400 GREENLEAF AVENUE 


CHICAGO 26, ILLINOIS 


T send Money in Auto Mechonics 
[ord Semple esson, BOTH FREE. 


TRADES INSTITUTE) 
= 


DEPT. A-939 


Wome________sve__ 


Loss 
——— 
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I liar asinns as 


fepair in | 


‘TM MAKING 
‘MORE THAN 
*1000aMonth 


Haven't Touched Bottom Yet!” 


—reports Charles Kama, Texas, one of many who 
cre'‘cleaning up” with orders for PRESTO. Science's 
New Midget Miracle Fire Extinguisher. So can YOU! 


Amazing new kind of fire extinguish- 
er. Tiny “Presto” does job of bulky 
extinguishers that cost 4 times as 
much, are 8 times as heavy. Ends fires 
fast us 2 seconds. Never 


odes, 


Guaranteed for 20 years! Over 3 million, 
sold! Sells for only $4.95, 

Show it to civil defense work 
owners of homes, cars, boats, 
farms, ete,, and to stores for re~ 
sale—make good income, H. J. 
Kerr reports $20 a day, Wm, 
Wydallis $15.20 an hour, FREE 
Sales Kit. No obligation, 


LITE INDUSTRIES, 


NEW ISSUE 
QUEEN ELIZABETH 


STAMPS 
and illustrated 
booklet 


Rush coupon today! Exciting, generous NEW offer of 
beautiful, hard-to-get stamps — some not even cata- 
Hoged yet. These NEW Elisabeth II stamps have nerer 
deen given before. now yours FREE. From world’s new 
jest country, Ghana; Piteairn Islands, Kenya, Cook 
Islands, Ascension, wany others. All 


RUSH 
handling to GARCELON 
Calais, Mali 
i-==== 


GARCELON STAMP CO., Dept. 11PSQ 


NY EIN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 


the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record” form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS * COPYRIGHTS 3 PATENTS 
142-W VICTOR BUILDING, WASHINGTON 1, D. 
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Not everyone does as well, but C. E.Nevin, 
who started a business of his own, reports... 


For 12 months I’ve averaged 


PER MONTH 


—most of it Clear Prof 


Mr. Nevin expressed his grateful thanks 
for the opportunity to have a fine business 
of his own. Many men have discovered how 
to be independent, to be freed of bosses and 
layoffs—to build their own future ona steady, 
dependable foundation. G. Mundt made 
more than $400 one week. A father-son combi- 
nation grossed*33,000 their first year. H.Lemon 
says," netted $133 in one 8-hour day.” 

How much you make depends largely on 
you. You need no special skill, no large in- 
vestment. Start part-time if you wish. 


Mail coupon today for interesting 


ww. FREE BOOK 


VON SCHRADER MFG. CO. 
en" Racine, Wisconsin 


Send at once (no obligation) your FREE book- 
let containing information about your ELECTRIC 
UG WasHER and how I can start my own 
Permanent, profitable business. 


es 


G 
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for Me! 


No shop necessary + Our ELECTRIC RUG WASHER 
cleans rugs and carpets like new right on the 
floor...removes dirt and grime and helps to 
show their natural color and beauty. So 
efficient and safe for carpets, it is used by 
largest hotels and railroads. 

You take no risk. Machines fully guaran- 
teed. Don't delay. Mail coupon today for 
complete information including how to start 
making big profits in YOUR OWN business. 
BIG opportunity. 


This is not a lease proposition, You own the 
machine, you are your own boss, you sell 
your service when and where you wish and 
all the money you take in is your own. Costs 
nothing to find out—no obligation. — 


4 Send Coupon Now! 


VON SCHRADER MFG. CO. 


E11 "R™ PL, RACINE, WISCONSIN. 


Heres the EASY, Step-by-Step Way fo 


IXANY CARIN —_ 


Engines, "Brakes, Tran: Transmissions, Rear Ends, Generators—Yes, Any Part 


Now—Whether You're a 
Beginner or Expert Mechanic — 


You Can “Lick” Any Auto Repair Job 


‘on Any Car built from 1949 Thru 1958 


YES, now you can fix ANY part of 
ANY car—quickly, easily, and right! 
From carburetor adjustment toa com- 
plete overhaul, it's easy when you have 
MOTOR's famous Auto Re 
It's like having a staff of factory experts 
tnd MOTOR fieldtrained ease 
ding you every 
'No ‘wonder %0 


pictures. Tells you WHERE to 
start, what TOOLS to use, You just CAN"F 
go wrong! 


2,900 Pictures! So Complete 
You CAN’T Go Wrong! 
Se ee gee ee ree, 
sgXEW, REVISED edn corer cv. 
Over ONE’ THOUSAND gant pages 2900 
HOBRAND gent pew, 20 
of iy waz Gace cts are 
iy taza dal poate, See 
B05 dat wen creation Coe 
Aye ea ee 
Hiren mat teen 049 ra, 1988 
Hence tres cer re cant 


‘Some FREE Offer on 
(MOTOR'S New 
‘TRUCK MANUAL 


you're a top-notch mechanic, 
You'll be amazed by the time 
‘and labor-saving methods! 


The “Meat” of 176 
Official Shop Manuals 
‘The editors have put 
the 


ILLUSTRATED st 
step guidance on Automatic ‘Trans 
‘missions, Air Suspensions, Ignition, Carbu- 
fetors, Fuel Pumps, ‘Steering Gears, Rear 
End, Brakes, PLUS MUCH MORE. 
SEND NO MONEY 
Try Book for « Week FREE 
Just mail coupon. (Attach it to postcard 
if you. wish.) 
‘Test book ia your 


SbaRANTEED 


to pay for itself 
in 7 days. If it 
doesn't, return 


55th St. 
York 19; N.Y. J 


sep ay u. s. ARMED Forces __|| 


id New—Covers All These Makes H 


Desk 2L, 250 W. 55th 51 


Diserams, tables 
text take the 


ates 


op ad: 
You, wet etedires forall 
janey of carvuretorts 


N.Y. 19, NY 


T] Cy Geese ox aed tave’ Se shining. en 
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Make More Money Soon 
Fixing Electric 
Appliances 


Train at Home in Spare Time 
~~ 


Better Pay—More Opportunities 


Get into a eld wher 


‘athome, in your spare time, 


Spare Time Earnings Start Soon 


‘Soon after 
fonsters, 


ting you will be able to earn extra cash fixing 
fans, vacuum ‘ele ‘ete. for 


‘before you finish training You 
pay for the course and equipment 


NRI Sends Tester to Learn and Earn 


weed oper eaulpment 1 server todays automat apilances 
With tins Gouse Sou eve paste 0 Dull at te 
ihe afer. "Nott War 


Lesson and Book 
FREE iit tis now! 


opt. 
1 82nd me lucron and Book Free No Saleaman will all. 


see for yourself! 


Capra Geme 


more dazzling than diamondo 
at 1/30 the cost ! 


Fein fig teoen et ail who lve 


NEW 1958 CATALOG 


BOAT KITS 


BOAT PLANS tire 
& PATTERNS 
Frame-Pac Kits 
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VI Send You This Handsome 


SAMPLE CASE-FREE 
i 


as 
Went Rass aca ane Samole,| 
fry va - 


RCA INSTITUTES offers you the 
finest of home study training. The equipment 
illustrated and text material you get with each 
course is yours to keep. Practical work with very 
first lesson. Courses for the beginner and the 
advanced student, Pay-as-you-learn. You need pay 
for only one study group at a time. 


Send for this 
EE Book Now Pp 


[eee SCHOOL courses in New York City offer com. 


5 


RCA INSTITUTES, Inc. Home study Dept. °5-118, 
'A Serica f Radic Corpertion of America 
350 West Fourth Street, New York 14, N. ¥. 
Without ebligeion, send me FREE 52 poge CATALOG on Meme Study 
Courses in Rodie, Television end Calor TV. Ne selesman will cll 


Names 


prehensive training in Television and Electronics. Day an 


evening classes start four times each year. = 7 
‘Detailed information on request. ‘5A Victor Company, Ld, S01 Col de LiesenRd Montrea 9, Ou 
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Make your interest in 


AUTO MECHANICS 


& DIESEL PAY OFF. 


OUR FAMOUS 
wop METHOD 

<= OME TRAINING 
PREPARES YOU 


FOR BIG TIME 
= pAY AT HOME 
IN SPARE TIME 


Nearly 60 million cars and trucks on our roads! If you 
could talk to owners of garages, service stations 
and car dealerships (as. we. do every day). you'd 
realize Am s ERATE NEED FOR 
TRAINED. MECHANIC 

Take your choice—One modern course prepares you 
for Auto-Mechanic jobs, Airplane Mechanics, Farm 
Machinery Repair, all Diesel Jobs, Experimental 
Labs, Government Work, Engine Specialties, etc. 
A qualified, ALL-AROUND Mechanic always has 
a good job. 

Every phase is Shop-Tested! Streamlined lessons, dia- 
grams, manuals are easy to understand. Earn as you 
learn, Free Graduate Employment Service. 


RESIDENT TRAINING AT LOS 
ANGELES! Wf you wish to take 
nt ng 


NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1908 
Os ANGELES 37, CALIFORNIA 

1 matt NOW To 

NATIONAL SCHOOLS, Dept. DCI 
wa me 
tir me 
Eperreeserrr 
W. verenans: sive 0 


Schou Talnog at Loe Anges 
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college graduates 
get ahead faster! 


tan 
eraduates, Start 
Tamed college. Approved Jor velerans, 


Bachelor of Science tel in 27 months 


Shy quarter in this. we 


im TRI-STATE COLLEGE 


5118 College Avenue®*® Angola, Indiana 


Go pa 


te and able permit. Course 
crc te ident gt son fo 


paren 
sel sopet lie: Diplomas 


"pera aor] 
fe Bitet oom 
Rmariean School, Dept. wase Drexelat 58th, Chicago37 


TORS es 75° 


Something for every member of 


FREE MASONITE PLANS... Easy cut-outs 


to brighten your home for Christmas! 


Big, bright, beautiful cut-outs! Santa and 
his reindeer to prance across your yard...a 
Peg-Board® Greeting Card tree...a Nativity 
scene...snowmen and carolers, angels and 
choirboys. They're all here, all laid out on a 
grid pattern. You and the family will have a 
world of fun tracing these scale patterns on 
economical, durable Masonite® Primecote® 
Panels! 


JUST ASK YOUR NEIGHBORHOOD LUMBER DEALER 
—He has your plans waiting for you now, 
free plans for all Masonite’s Christmas fig- 
ures. And he has just what you need to bring 
them to life: Masonite exterior panels. These 
panels are super-smooth and splinter-free. 
‘They cut cleanly, stand firmly. What’s more, 
they're all prime-coated, ready to take on 
their gay Christmas colors...ready for years 
of holiday service. 

How they'll add to your Christmas spirit 
—this year and many years to come. These 
durable Masonite panels take to wintry 
weather like Santa himself! So act now! Get 
down to your lumber dealer’s...ask him 
about the full-size tracing patterns for your 
displays...he’ll help you with your plans 
and materials. Or send the coupon below for 
complete information. 


FREE PLANS! 
MASONITE® COR! 
Dept. PS-I1, Box 777, C 


In Canada: Masonite Corporation, 
Gatineau, Quebec 


IN 
20 90, TI, 
Insist on Masonite 


| 
rine 
Fons for your | Rizenstid mem ss Chu mean 
a Name 
1 ce State... 
Y Sanccscss Gy 
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Your choice of school is highly 
important to your career in 


INDUSTRIAL 
ELECTRONICS 


= RADIO- 
& TELEVISION 


ELECTRONICS 
COMMUNICATIONS 


Become an 

ELECTRICAL ENGINEER 

or an 

ENGINEERING TECHNICIAN 
ai 


MSOE in Milwaukee 


Choose from courses in: 
ELECTRICAL ENGINEERING 

Bachelor of Science degree in 36 months. 
Communications or Electrical 

Power option. 

ENGINEERING TECHNOLOGY 

Assoc. in Applied Science degree — in 18 
months, 

Electronics Communications 

Electrical Power, or Computers. 


MSOE — located in Milwaukee, one of 
America’s largest industrial centers — 

‘a national leader in electronics instruction 
— with complete facilities, including 

the latest laboratory equipment, visual 
aid theater, amateur radio transmitter — 
offers 93 subjects in electrical engineering, 
electronics, radio, television, electrical 
power, and electricity. 

Advisory committee of leading 
industrialists. Courses approved for 
veterans, Over 50,000 former students. 
Excellent placement record. 

Previous educational, practical, and 


military experience evaluated for 
advanced credit. 


TERMS OPEN SEPTEMBER, 
JANUARY, MARCH, JULY 
Write today! 

Choose wisely—your 
future depends on it. 


MILWAUKEE 
SCHOOL OF ENGINEERING 


Dept. PS-1158, 1025 N. Milwaukee St. 
Milwaukee 1,’ Wisconsin 
Send FREE career booklets. (Please print) 
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°8 750 own Business 


j StartPart Time—We i nish Everything 


‘Send TODAY for fascinating FRER 
BOOKLET with complete detail, 

DURACLEAN Co. 
5-10N Duracioan Bullding © Deerfield, lilnola 


Coast to coast, high-paying jobs 
in photography are waiting, for 
people with that “know-how” to 
fill them. You can quickly, easily 
qualify at home with the ‘world 
famous YI Leam- by - Doing 
Method. Write today for free cat- 
alog. Also resident training in 
N.¥. 40th Year. Approved for Vets, 
fg NEW YORK INSTITUTE OF PHOTOGRAPHY 

10 West 33 St., New York 1. N.Y. 


Locksmithing “next 


How to Make Money with 
—, Simple Cartoons’ 


A book everyone who likes to draw 
‘should have. It'is free; 20 (pace 
obligation. Simply address | BOOK 


JARTOONISTS” EXCHANGE 
Dept. 1911-D Pleasant Hill, Ohio 


BUY DIRECT FROM DISTRIBUTOR — SAVE UP TO 7. 
! One of our BEST Values! | Prices SLASHED 50 % on | NOW! Stut Out | 


2.9 AMP HEAVY DUTY | "ewe sroww rect, | ie ABE 
Va" RAM DRILL ~~. GARAGE DOOR 


| eee Sen Bt A 
I sovnone ornare 


-HROMI 
re sa oa Vinton ‘aii | st a 


AUTOMATIC 
SIPHON PUMP 


! Precision Micromeiers | T 


MONEY BACK GUARANTEE 


cont MITCHELL HOUSE, INC. 
Broadway, Yonkers, N.Y. 
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INVENTORS 


scientific or technical matters invol 


Unless you are familiar with these 
matters, you are advised to call 
upon the knowledge, experience 
and skill available to you from a 
registered patent attorney or agent 
in order that the patent, if ob- 
tained, will adequately protect 
your invention, 


The firm of Victor J. Evans & Co, 
is registered to practice before the 
United States Patent Office and 
is available to advise and assist 
you in all steps necessary to the 
Preparation and prosecution of 
patent applications, 


vicror 3. 


EVANs & 


patent law and Patent Office practice os welll as know! 
1d in the particul 


Co. rhc. Grane 


ISTERED PATENT ATTORNEY 
440-M MERLIN BUILOING, WASHINGTON 6, D.C, 


invention. 


Let us send you a copy of our in- 
structive booklet “Patent Protec- 
tion for Inventors” which explains 
pertinent points concerning proce- 
dures which must be followed and 
how this firm acts in your behalf. 
We also will send “Evidence of 
Invention” disclosure form (with 
instructions for proper use) to help 
you take the first step toward 
securing a patent—a search among 
previously granted U. S. patents 
for similar types of inventions to 
determine probable patentability. 
Booklet and form sent without 
obligation. 


INVENTORS 


Whether an invention is patentable can be substantially de- 
tczmined by a search of the U. S. Patent records, Without 
Obligation, write for information’ explaining the ‘steps you 
Should take Yo secure a patents ns tats 


OHN N. RANDOLPH 
Registered Patent Attorney 
805-Victor Building Washington 1, D. C. 


MNVENTORS 


U. $. Patents protect your inventions. Our free 
Ft book of “Instructions on 
Inventors, 
sent without obligation. 
Cc. A. SNOW & CO. 
REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, 0. 


INVENTORS 


PROTECT YOUR INVENTION BY A 
S. PATENT. SEND FOR FREE 
INVENTION RECORD” FORM AND 


PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE” 


CARL MILLER 


REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 36th FLOO 
NEW YORK CITY 
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a5 
parenriidiwarion REGISTERED PATENT 


INVENTOR'S RECORD 
‘without obligation 
GUSTAVE MILLER 


118-PS Warner Building 
WASHINGTON 4, D.C. 


INVENTIONS 


For Sale 


SvissFond! We" ORs ane eR a 


‘GLOBAL MARKETING SERVICE 
2420 77m Ave ‘Devt. PS 


PATENT LAWYER 


cant. 


Genuine Dupont Plas: 


NEW FALSE PLATE 


ALL STATE DENTAL LABORATORIES 
32 N. State St. Dept. 324 Chicago 2 


| 


Il Show You How To Be a 
Manufacturer and 


MAKE THE HIGHEST PROFITS 


NO CANVASSING! NO HOUSE-TO-HOUSE SELLING. | SHOW YOU A SIMPLE, EASY WAY TO 
MAKE DOZENS OF DIFFERENT KINDS OF CASES LIKE THOSE SHOWN IN THE PICTURE BELOW 


—THEN HELP YOU SELL THEM 


—Really Control Your Business and Money 
Making as Only a Manufacturer Cant 


Have you seriously considered operating your own busi 
ag? Maybe you've observed that lot of money is belng 
made by salesmen and sales organizations who sell a manu- 
facturer's product, It's the manufacturer who sets the price. 
who regulates distribution and who determines the profit 
that his salesmen will make. Just Imagine how much of the 
Profit he must be keeping for himself! Yes, sir!—selling is 
8 big paying business—but don't let any one kid you—the 
one who holds the money making reins is the manufacture1 
Tt is he who determines how merchandise is to be produced 
and how much profit he will allow his distributors to tak 
IF YOU REALLY WANT A BUSINESS OF YOUR OWN— 
REALLY YOUR OWN—THEN IT WILL PAY YOU WELL 
0 FIND OUT HOW YOU CAN BECOME A MANUFAC- 
TURER OF FAST SELLING, BIG DEMAND MERCHAN- 
DISE , . , without any previous manufacturing experience, 


START IN YOUR OWN HOME 


and without expensive equipment and without a big capital 
investment! Tits is my secret? T show you how to bulla 


buying case i 

dificult about Tt and you don’t have to worry abou JACK STERNS, WHITTIER, CALIFORNIA 

selling. the things that you male because WE RE: Netied Sn Hs 

CRUYY SALESMEN TO DO THE SELLING FOR 

YOU. ‘You, “as a manufacturer will control your 

Duslieas aid’ yout can sellin avery” part of the coun~ 
¥ 


way. T, show you 
try or out of the United States, if you choose, Hei 3 


fcturers prokt by supply 
Ing the demand crested by “Instrument Mir 


JUST SEND ME YOUR NAME 


If a home manufacturing business of your own ap- 
pealy to)yous just gend me: your name oh the coupon 
Pewithout ay. money—T will show. you how to Ket 
started as a member of the CugeCratt Manufacturing 
Grganization. Twill furniah all necessary material 
and complete instructions so you can quickly le 

how to make ‘Made to Order" cases. sell them. and 
hake tne bigest profts yourself Hefore you real. 
ize it, You will understand the basic fundamentals 
of this business and be in a, Position to turn your 
spare ‘time into extra cash.‘ handle. big orders 
Peurneed only few square toot of space to operate 

OUN manufacturing business. 


MY PLAN IS ABSOLUTELY SAFE 


You risk nothing because you can keep your present 
Job ‘and work in Your spare time until the proats from 
Your business get so big you can devote full time to this 
fascinating, profitable business. 

‘Just fil out the coupon and mall {t at once so I ean 
send you Immediate and {ull particulars—iet You see for 


Lf. Masse 


Users of ‘Portable 
ment’ Makers, 
Electronic coulis 
. Optic 
jewelry, ‘Trophies, 
Sports Car Luggage, Travelers 


SALESMENI—Enjoy o GOOD LIVING represen 
Croft Manufacturers. Name your territory and write for 
full FREE soles details. 
. A. J. Abarsl, President 
1 ABARSI CASECRAFT 
807 W. Sunset Blvd, Dept, B-11 
tos Angeles 12, Cali 
[Without ‘the siightest cost or obligation, tell 
me how I can get started in a CASECRAFT 
Business of my own and turn my spare time 
into cash at the rate of hour. Rvery- 
thing you send'me ‘now is FREE and T pay 
nothing for it—now oF ever, 
FE am interested in the SELLING end of this 
Picase rush full particulars by 
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WHAT SECRET POWER 
DID THIS MAN POSSESS? 


BENJAMIN FRANKLIN 


(A Rosicruciaa) 


Wir was this man great? How does anyone 
—man or woman—achieve greatness? Is it not 
by mastery of the powers within ourselves? 


Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the sec- 
rets of a full and peaceful life! 


Benjamin Franklin—like many other learned 
and great men and women—was a Rosicru- 
cian, The Rosicrucians (NOT a religious or- 
ganization) first came to America in 1694, 
Today, headquarters of the twig BOOK 
Rosicrucians send over seven "ERE RY 
million pieces of mail an- 
nually co all parts of the 
world. Write for YOUR 
FREE COPY of "The Mas- 
tery of Life’—TODAY. No 
obligation. No salesmen, A 
-profit organization, Ad- 
Scribe A.H.E. 


The ROSICRUCIANS 


SAN JOSE + (AMORC) * CALIFORNIA 
eee pcounoN=— 


1 
1 The ROSICRUCIANS (AMORC) 
| $a" Jose, California 

Please send me the free book, The Mastery of Life, 
1 which explaine how T may leiro to use my faculties 
[and powers of mind, 
1 
! 
I 
| 


Name 
Address. 


Ci 
oe 
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Ge First Class Commercial 


you F.C.C. LICENSE 


The key to better Jobs and higher pay in electronics ig a 
mereial (not amateur) FLCC. Ween 


dresses ah 
e hookiet, Careers In Electronics, which gives com: 
lete details of our training. 


GRANTHAM SCHOOL OF ELECTRONICS, Desk 85-5 


1505 N. Western Av 
Hollywood 27, Calif. 


HYDRAULIC JACK REPAIRS 


Earn While You Learn at Home 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


aa WANTED 


Makes $216 A MONTH 
IN SPARE TIME! 
M. M. REARICK SAYS: 


“1 average up to $216.00 
A Month...operating my 
Belsaw Sharp-All “after 
work and on Saturdays 

are time into Big Cash Profits with new Belsaw 
SharsAlt No experience needed to sharpen knivese sels 
Sore, shears, ice skates, mower blades, hedge trimmers, 
axes, chisels and circular saws... Learn how easily you 
fan start your own spare. time. business. Amazing low 
Cost easy-bayment plan. Send Postcard for FREE BOOK. 
BELSAW SHARP-ALL CO 709 Field Bidg., Kansas City 11,Mo. 


New 3 inch Astronomical 
telescope (same basic de- 
sign as the famous 200-inch 
Mt. Palomar telescope) can 
be yours to try for7 days 
without risking a penny! 
See offer described below. 


See the mighty mountains and 


craters of the moon CLOSE UPI 


@ the planet Saturn abo 
‘and its colorful rings. 


See the Wonders 


New Outfit Provides Easy- 


Shows You Just What Planets, Stars and Moons 
to Look for; Just Where to Find Them! 


Now, without knowing a thing about astro- 
omy, you ean explore the romantic gran- 
our of the heavens. See mysterious Jupiter 
tg may opera the mnie one 
fer of Saturn’ colorful rings--aee the chang- 
{ing seangne om Mars--sce the mighty moun- 
tafosand enormous cratersof the Moon. Here 
it fascinating new hobby that will literally 
take you right out of this world? You be 
full of wonder at your feeling of 


amazed an 
pearness to the many awsome nightly spec- 
Encles billions of miles away. ‘The night sky 


takes on a wonderous new meaning when you 


own a Skyprober telescope! 


Magnifies Up to 120 Times! 


‘Special adjustable eye- pieces enable you to 
increase your power up to 120 times. ‘This 
hiandsome new three-inch Skyprober Tele- 
scope comes complete with sturdy tripod, 
‘Cquatorial mount, setting circles for easily lo- 
cating stare and planets, an Optical Finder 
land adjustable eyepiece (up to 60 power), 
Instruction Booklet, Lunar Map, Star Ex- 
rvetorien” plorer Chart for locating important Stars, 

+ Taepage luteated beginner's guide, “Dis: 


cover the Stars” and 130-power special Bar- 
SKYPROBER 


iSrean” Youu gt all See, delivered dF 
DATA [as rey parcel pont the 
SapeteSeYNOBEE 


‘Above photos ore from M!. Wilson 
‘and Palomar O 


for Professionals | 1 GtRliccaisiovemith 
nesagrebertecopeis | Sing soy tence 
TeLRaTRomonten pe, | Loess bods geri 

rhs ‘and be- 


manual, star chart MY NAME, 
inners book: Discover the 
tars and Lunar Map. 
Li Gheck box here if you 
wish C.0.D.deliveryby 


equipped with the finest 


lensesand mirrors. Ttcomes 
ADDRESS. 


fully equipped with sturdy 
metal tripod, equatori: 


mount, setting circles, ostman. Pay him only Pies 
“Richest Field”, 10X finder, 14.75 as a down payment 
= : ZONE or R.D._. 


30 to 60X adjustable eye- on delivery and then $1 
piece for ordinary use, and 
100 to 120X adjustable Bar- 
low Lens eye-piece for use 
‘when visibilityis exceptional. 


Eitho tail, Under thie 
me-pay option, you pay 
CO. coal Gelivery charge 
Coe check box at right for 


N. 
$39.75 a8 
shipping 


a 


fonth for’3 months; or | [~) SPECIALMONEY-SAVING OFFER: If you send 
Coney grder for only $9.70 WITH THIS COU 


sre wil pre-pay allsbipping charges and consides 


An Educational Hobby 
for the Entire Family 


of Outer Space Close Up! 


Finder Method 


rectly to yourdoor by your postman fora small 
Geporitof only $14.75 (plus postage andC.0.D. 
tcharges), and you can return it for the full 
$14.75 depositatver 7 days use if not delighted 
with your purchase, ‘The balance ($30) can, 
Be patd in J equal monthly installments of 
‘only $10 each if desired, of you can save $5 
on the time-pay $44.75 price by sending you 
Check or money order same 7 day money-bacl 
guarantee) for only $39.76. 


Scores of Day and Night Uses 


for lining up fence poeta, wetting up trees in 
orchards, calculating heights of buildings. 


YOU NEED SEND NO MONEY 


Just fillout and mail usthe coupon below with 
or without your check or money order, and 
the complete Skyprober Outi will be sent to 
you by return mil We pay shipping charger 
nd sous sove 85.00 ifyou send payment in tu 
ow, "Your money back if not delighted un- 
Ger our No-Rink Guarantee. 


-————————=— SIMPLY MAIL THIS eee 


SKYPROBER COMPANY, Dept. 311, 
3021 W. 63rd St., Chicago 29, 


fy 


.yment io full, thus saving you $5.00 and 
‘Same 7-day return 


ee nerd 
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94.6% OF BAILEY 
GRADUATES ARE EMPLOYED 
AT TOP PAY IN THE FIELDS 
WHICH THEY WERE TRAINED! 


DIESEL-AUTO MECHANICS 
DESPERATELY NEEDED! 


We have a ar 


hour’ spa 
y students. in 
g with the Famous 


part time jobs 
fatlon-wide placement 


BAILEY Technical SCHOOLS 


ST. LOUIS 4, MO. 


MAIL TODAY ! 


Please mail immediately this 


free booklet without obligation. 


Name... 

Address. 

City. 
PROV 
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MEN trainina ror 
& ELECTRONICS 


—s INDUSTRY 
Sod 
© NO EXPERIENCE OR 
HIGHER. EDUCATION 
IS REQUIRED 


ELECTRONICS 
NORTHWEST SCHOOLS, I 
11 East 47th Street + 


GOLDAK CO.,"°4*"",f 


lendale, Calif 


FIX OUTBOARD MOTORS 
POWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 

MAKE EXTRA MONEY — or, repair your own equipment 
278 SAVE! Fully lustrated, easy tounderstand, Home 
Study Course. Write today for FREEIntor 


LINCOLN TECHNICAL INSTITUTE 
SUITE 11-G,472 MARKET STREET, NEWARK 5, N. J. 


Free Book on Arth 
And Rheumatism 


How To avorp c LING DEFORMITIES 
i te 


— avis —3Noz —————-aro 
SS 
_ tr 
12 on wax $a avo 


WAGUO 1Suld NO G3GNNIae 


‘Sowiy> axntaa sn IvANYW 
NOLYTIVISNI 39¥d OS1 Hi 


S0ILYD YOIOD Tins 
axM73d 3OVd BZ HSNY “TON3 OOS CD 


YVIDYOID ‘6L_VINVUY “3'N “OY GYOSHSY L2Zz 
"ddO2 ONIWANIDN] NISNVHUIGO 


NOWVIIWASNI TWotdAL 


41N3113d0%d GIIOS *¢ 


laf-asind © 
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solange 
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SQ00H MOT 
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AUDELS GUIDES 


MECHANICS & ENGINEERS 


EARN MORE...LEARN MORE 


AUTOMOBILE MECHANICS GUIDE. 1696 Pages 
WOME APPLIANCE SERVICE GUIDE. 864 Pages 

TV K RADIO SERVICE LIBRARY. 2 Book Set 

ANDY BOOK OF ELECTRICITY. 1520 Pages, 

‘TRUCK & TRACTOR GUIDE. 1376 Pages 
PLUMBERS & STEAMFITTERS GUIDES. 4 Book Set 
PAINTING & DECORATING MANUAL. 484 Pages 
CARPENTERS & BUILDERS GUIDES. 4 Book Set 
DIESEL ENGINE MANUAL. 640 Pages 

WELDERS GUIDE. 608 Pages 

MATHEMATICS MADE EASY, 752 Pages 
MACHINISTS & TOOLMAKERS HANDBOOK. 1728 Pages 
WIRING DIAGRAMS. 304 Pages, 

REFRIGERATION & AIR CONDITIONING. 1360 Pages 
ELECTRIC LIBRARY. 10 Volume Set 

‘BLUE PRINT READING. 448 Pages 

‘MASONS & BUILDERS GUIDES. 4 Book Set 
ELECTRIC MOTOR GUIDE. 1056 Pages 

‘IL BURNER GUIDE. 416 Pages 

SHEET METAL PATTERN LAYOUTS. 1152 Pages 
SHEET METAL WORKERS HANDY BOOK. 448 Pages 
(MECHANICAL DRAWING GUIDE. 182 Pages 
MECHANICAL ORAWING & DESIGN. 480 Pages 
ELECTRONIC DEVICES. 204 Pages 

ELECTRICIANS EXAMINATIONS. 272 Pages 
ELECTRIC POWER CALCULATIONS. 480 Pages 
ELECTRIC DICTIONARY. 2000 Terms 

POWER PLANT ENGINEERS GUIDE. 1568 Pages 
ENGINEERS AND FIREMANS EXAMS. 544 Pages 
OPERATING ENGINEERS LIBRARY. 3 Book Sat 
PUMPS, HYDRAULICS & AIR COMPRESSORS, 1760 Pages 
WOUSE HEATING GUIDE. 1008 Pages 


gas 


SEGEEEEEEEEE 
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DEPEND ON SOCIAL 
SECURITY! 


ADD TO YOUR INCOME * UP TO $5.00/ 
HR. SHARPENING ALL TYPES OF LAWN 


Di: 25 POU 
of SOLID MUSCLES 


included FREE 


FREE how to increase your letter 

writing "proficiency 100%. Writing concise, 

Understandable letters Is most important to 
want. fast 


Letter Writing Course 
rd St., Dept. 14, Tulse, OF 


20 X 50 


150 Park Avenue E. Ruth 


SEWS LEATHER 


AND TOUGH TEXTILES LIKE A MACHINE 


(MARVEL DIVISION — EMEROL MANUFACTURING COMPANY, INC. 
‘331 North Main Street Port Chester, New York 


ARMCHAIR ADVENTURE 
CAN BE EXCITING 


With a NATIONAL NC-60 SPECIAL Shortwave Radio Receiver 
you can explore the four corners of the earth, sal the seven 
‘seas, cross, in the comfort of a favorite chair, the six con- 
tinents to visit 260 foreign lands. Enjoy standard broadcast 
too, with this powerful new radio receiver. Suggested price 
only $59.95, Write for literature and name of nearest dealer. 


JOIN THE NATIONAL ASSOCIATION 
OF ARMCHAIR ADVENTURERS 


SEND 50c for membership certificate and exciting new book 
‘on shortwave listening—tells when, where, how to listen, 
provides log for listing countries you hear. SEND 50c to: 


NATIONAL C0., INC., MALDEN 48, MASS. 
oe 


GIVE YOUR CAR 


MARVEL 


HYDRAULIC VALVE | 
TREATMENT 


Heald Trained Engineers 
are Moving Ahead and 
Winning High Positions 


Bu 


sand Industry. 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


"1 4 Students 
int Taboratory 


Send for FREE Information 


Heald Engineering College 


Approved for Veterans 
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NEW MODEL 


POWER SAW | tii 
1958 MODEL NOW SOLD BELOW COST 
BLADE TILTS * TABLE REMAINS LEVEL 


ry duty all cost iron and steel construction. 
ground cast 


cuts compound angles. Ad- 
to 2'4. Send check or 
M.O, $2.00 deposits on C.0.0.'s 
SAVE $15 ON THIS SPECIAL BARGAIN 
DURING OUR MODEL CHANGEOVER 
This sow is our 1958 model. 
you in factory sealed cartons. 
direct from factory to you at @ fantastic bargain. 


LOOK AT ALL THESE SPECIAL FEATURES 
duals to, any onale up Je 30° « Single Hond 


‘othe 
filme construction * ‘Built for life: 
ping weight 25 I 
FAMOUS AMERICAN, IRON CLAD GUARANTEE 
jomous saw 10 days. If not completel 
TOR ANY REASON — rato ‘for 
k refund. All power tools sent ex 
ight to refund money if sted 
vandy coupon. 


AMERICAN MACHINE & TOOL CO. 
ROYERSFORD 53, PA. 


American Machine & Tool Co, 
J Royersford 53, Pa, 


centene ru aier | 


1d 
| sewisi'ar gh soe ” Gigi is check O. MO. 


or send ‘00 deposit, please. Add $1. 
1” Sot wining 


Nome 
Address... 
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. +. for the home owner 
who wants to modernize 
and add to the comfort 
and value of his home. 


Your home town lumber and 
building materials dealer 
featuring this authorized 
seal stands ready to help you 
glamourize your kitchen, 
convert attic space into a 
room for your growing 
youngsters, and turn your 
basement into a fun room. 
POPULAR SCIENCE can help, too! 

Those ‘gleam-in-your-eye’ 
ideas can actually be seen... 
can actually be carried out 
by following the home im- 
provement hints in every 
issue of POPULAR SCIENCE. 
You'll find every issue full 
of easy-to-follow details on 
how to carry out those home 
modernization plans... full 
of advice on saving time, 
effort and money by doing 
the job yourself. 


POPULAR SCIENCE 


WAG 


Shovels, Back Hoes, Scrapers ond 
ils NOW! Machines of molor 


Fa 
I 


VETERANS: Atk about G.t. Benefits 
Write TODAY for FREE Schoo! Catalog, 
‘no obligation, to eit 
THE NATIONAL SCHOOLS of 
HEAVY EQUIPMENT OPERATION 


Dept. A-14 
0, Box 8243, Charlotte, N.C. 
0, Box 527, Weiser, Idaho 


'YOU'RESIN BUSINESS RIGHT OFF—Practical course, 
Complée upholsterer's tools, materials. frames, 
Ail You need to earn while you learn AT HOME. 
i, Yi Siate-approved training in Upholstery, 
slip covers, etc. Big Opportunity Field in kood 
times and bad. FREE Tlust. Catalog, FREE 
Sample Lesson. Write Today. Approved for 


ry Trades Scheel, Dept. GS-1612, 721 Broedway, Mew York 3, HY. 


VUBY At Home 


WRAY 


ey 


WARN HUBS ,::. 


Jeep 


STOP FRONT DRIVE WEAR 


WARN MFG. CO,, Riverton BosSlS48-11, Seattle 88, Wa. 
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TELEVISION 


RADIO « ELECTRONICS 


These two FREE books 


will show you how 
You get all information by mail 
NO SALESMAN WILL CALL 


BETTER —Proved and test 
sient School SnOpS. 
and Laboratori 


HITED OPPOR' 
ITY CAM BE YOURS! 
and Elec: 
ere in arowin 
BASES, including 


fatlons, 
Projects, ‘TRAINING 
Ee own, good 


sical job opportuni 
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nt bee 
ae, coupen 
Sa the facts, 


EARN AS YO! 
‘exira money 
Yor thelr course—ci 


ou how to earn 

Oat 

roy students Pay 
Mong. So can You 

- ue TRAINING 

Pages OF DUSTRY 


ded Mises 
‘ana He 


{ational Home Study Council 


NATIONAL Slit SCHOOLS 


wide T 
woeE st... LOS ANGELES 31, CALIF, U. Ae 


RESIDENT 
TRAINING AT 
LOS ANGELES 
Hf you wish 
to take’ 
Resigent 

q 


‘OFT FAST SERVICEMAN NOW TO 
‘nANOMAL SOH00U, OOP. RE-118 
00 5. Figueroa St, Lat Anges 37, Clit, 
peru" Book and sample lessen, 


t 


Hy 
t 


—helps give 


instant starts 
all year long! 


STEWART-WARNER 


electric fuel pump’ 


D For cars, trucks and all gasoline en- 
gine: 

} Operates independently of engine to 
assure positive flow of gas—always. 

> Built-in fuel filter. Extraclarge reser- 
voir and oversize piston, coil and 
power spring. 

> Built-in automatic pressure regulator. 
Prevents flooding and starving. Gives 
smooth, steady fuel supply . . . elimi- 
nates surging. 

> Pump may be mounted under hood, 
on fire wall or fender panel, or on 
frame near gas tank. 


Ask for it at your car dealer, service sta- 
tion, garage or automotive parts store. 


OR WRITE TO: 


STEWART- WARNER 


CORPORATION 


Dept. AN-118, 1840 Diversey Parkway, Chicago 14, Ill. 


AA POPULAR sciENcE 


$1 BRINGS YOU $18 


m $5555. AT HOME 


S INSTRUMENT DIVISION 


Train for this money-making trade 
at home the low cost Sweazey Way 
repair Swiss and 


experience 2 
touay without obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


2330 Milwoukee, Dept. 4118, Chicage 47, Ill 


oT 'TOSIN Your way 
rr SUCCESS 


/DON'T COPY - LEARN TO ORIGINATE! 


Gronteblewase or 


0"! THE MISSILE YOU CAN FLY 


AN EXACT 1/20th SCALE MODEL OF U. S. NAVY'S 


Aerobee-Hi research rocket 


yeors to develop, $50,000 pro- _@ Rises 1,000 feet at 150 mph, ejects 


ion tolng porachute forsale fete 
1 Minte ond rocket motor tested ot © Applouded by scent & 
US. White Sonds roving Grounds ‘seers ose onewer fo sofe mode 
reckeiry 
# Rocket motor (pound of thrust 
wry 2 second) dosed sale © Cope Canaveral In miniature = 
"propellant device” by LEC” Edvcatinal, lobe, unique, 


15,000 man hours of engineering research went into develop- 
ment of this incredible 1/20th scale model of the U. S, Navy's 
Aerobee-Hi missile which will zoom up 1,000 feet (at 150-200 
mph), eject a parachute from its soft vinyl nose cone, lower 
itself ‘safely to earth. It takes 5 minutes to repack chute, in- 
stall a new motor, and missile is ready for flight again. Solid 
fuel rocket motor was introduced with missile in a feature 
article in Mechanix Illustrated. Easily assembled, kit has 6 
rocket motors, single rail launcher, $9.95 ppd. 42" high all- 
steel launching tower—adjustable over 10° arc for wind 
correction—in complete kit: $9.95 ppd. Motors—6 for '$2.95. 


CHABON SCIENTIFIC Co. 
411-G LINCOLN BUILDING, 60 EAST 42nd STREET, NEW YORK 17 


‘FIRE UP” 


YOUR ENGINE AT ALL SPEEDS WITH 
‘NUTO-LITE RESISTOR SPARK PLUGS WITH 


POWER TIP 


LOOK FOR THE PROTRUDING TIP! 


LEARN MEAT CUTTING 3) x2UcNe 


Blackstone School of Law, 307 N. Michigan Ave. 
ded 1890 Dept. 128, Chicago 1, IMlinois 


The steady dependable trade of Meat Cutting taught after you graduate. Send coupon for FREE 52 page 
easily in 8 short weeks. YOU LEARN BY DOING — school eatalog—TODAY. G.l. approved. 


under, acrual, meat market conditions in big modern . 
school at Toledo. a —— 
For beginners or men with experience. Get a profit- Seen eae Peuste sone 
able store of ‘your own. Remember PEOPLE MUST | $a, Yeu, Auch citag en tee! tune | 
EAT! Big. pas 


s. Free employment help. Thousands | esi*” x3 cutie! 
of successful graduates. i 

Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. ‘A complete retail meat education, National 
School established 36 years. Get National training 
NOW. Pay your tuition in easy weekly payments 
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WAKE UP 
RARIN’ TO GO 


Without Nagging Backache 
1 You can get the fast relief you need from nagging 
‘backache, headache und muscular aches and pains thatoften 


CASH BIG | seep sptlen mine mare reco fein, Weg 


' Strain—you want relief—want it fast! Another dist 
PAY CHECKS nay be mild bladder irritation following wrong 
e drink—often setting up a restless ancpmntortable: Joation. 
Train Now for by wpe relieving action t0 ease 
more success, of Pe + 
greater security | 3, by their mud ¢ 


e oes to work, 


yA 
|\ 


= Sf Enioy toad hishts ty i elle mi 
LEARN AT HOME IN N SPARE TIME | coset beet iit 
(or at college in Chicago) “$7,10850 50 id =. 


Check the want ads in any sare Rena the big: 


SERVICING RADIATORS!”, 
Hank Meweae E 


Get complete, 
mail, spend # few pl ing each week. 
In a short time you'll he a well-trained draftsman, 


ready'to take your pick of many good Jobs. Act now! | Farvicerstation. "Writ 
REE INFORMATIONaalt couron rooayr | INLAND MFG. CO., Dep. PS 1.118 Jackson St 

Get FREE TRIAL LESSON plus infor- 

mation about C.-C. practical tr 

Tenrn. what. successful Chicago 

raduates say about high pay and oppor 

finities In drafting. Noe 

gation, 


maha 2, Nebr, 


ACADEMY FOR ADULTS: 
30 w, Washington, Dept. P5118 Chicago 2, things 


Miotson with Information about ble oppor § 
ih DRAFTING. 


nag tek pa 6 


aie oft a4 
wR RAR EAN PU nn 


NEW FALSE PLATE 


FROM YOUR 18 
OLD ONE IN Hours 


day and we'll RUSH 
lent now. Cup tale 


Suite 714 


Chicago 2, Ill 
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i and 935? 


Ct Oo ue FOR HASTINGS 


© Watch out when your car uses too much oil! It’s your first 
sign of worn-out piston rings. And worn-out piston rings 


sve vet mean power drop-off —costly wastage of gas and oil —expen- 
bs sive repairs later on. 
| "io ‘The sooner you act, the less it will cost. See your motor 


specialist the minute oil-pumping warns you there’s trouble 
ahead. When he recommends new piston rings, ask him 
/ for Hastings. They're engineered exclusively for replace- 
ment service . . . to provide the additional lubrication worn 
engines need . . . to stop oil-pumping, save gasoline, restore 
lost performance. 

Get new car power and performance from your present 
car—with Hastings. Truly your best investment for many 
thousands of extra miles of trouble-free driving pleasure. 
Hastings Manufacturing Company, Hastings, Michigan. 
Piston Rings, Oil Filters, Casite, Spark Plugs. 


TOUGH on O1-Punping 
GENTLE on Cylinder Was 7 
PISTON RINGS 


<4 


X 


EARN MORE -LEARN 


AUTO 
DIESEL MECHANICS 


‘OR TRAIN WITH OTHER GREER DIPLOMA COURSES 
Ty AUTO MECHANICS 1D REFRIGERATION 
SEL MECHANICS] AIR CONDITIONING 
Cl Rooy & FENDER REPAIR [) MACHINIST TRADE 
Bi GAS-ARC WELDING ADVANCED MACHINIST 


LOWERS ree 


Skilled men are needed in every part of the country 
Earn top pay in established shops or start 


ONE MAN Operates Snow Plow Eeaining teacSen pou ow, You iearh by gdina 


qusy courses ‘using the latest. tool 


From the Cab... AUTOMATICALLY! des eneatline 


Wwish part time or full time employment 
ENGINEERING DEGREE COURSES 
(DIESEL AUTOMOTIVE ENGINEERING 27 MOS. 
REFRIGERATION & AIR COND. ENGINEERING 18 MOS, 
TI WELDING ENGINEERING 18 MOS. 
AIL Courses Approved 1 Giv. of [) 6.1. 
Please rush me free literature on the trade indicated. 
atmo obligation. 


AY 


MONARCH 


POWER CONTROLS 


Instant action! Snow removal is foster, more 


efficient. Automatic snow plow operation right from 
it 


the truck or jeep cob. Battery-Operated or Fan-t as 


Driven Models. See your dealer or write for full 


‘ATE ____ 


GREER frit 
TRAINING 

Box K, 2238 S. Michigan Ave. 

Chicago 16, Illinois 


information. 


NARCH ROAD MACHINERY COMPANY 
1331 Mie NE | 
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You 


can 

acquire 

LA NIGHTS AT HOME! 
LL.B. DEGREE 


LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 
ingly fast, in spare hours at home, for business 
and professional advancement. 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction .. . you learn by doing—han- 
Alig legal problems—not by memorizing rules. 

Send for two FREE booklets, ‘Law Training 
for Leadership,” and “Evidence,” answering 
‘questions about Law and its value to you, ani 
telling how LaSalie Law graduates are winning 
rapid advancement in business and public life. 
‘Mail coupon below. No obligation. 

LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 
4175S. Dearborn St. Dept. 11834 Chicoge 3, i, 


Send me your two FREE booklets described above, 
‘without obligation. 


Sreetivinseviasess 


City, Zome & State... 


‘omen now escape feeling old, tired, irritable 
depressed from losing sleep and worrying about 
“Bladder Weakness" —too frequent burning and 
itehing urination, Bed Wetting, Getting Up Nights 
—or Strong Cloudy Urine, due to common Kidney 
or Bladder Irritations, which often result in sec- 
ondary Bachache, Headache and Nervousness, In 
Such cases New {mproved CYSTEX usually ives 
‘Quick, calming reli 


EXACT REPLICA 
U. S. MARINE 


GRENADE 


Png ig eta 
See Ss 


pins 286 sniping: H 
ing,"Srense Sete 


Because Brikcreto gives so much for 
‘0 little itis the preferred masonry 2 
for homes, schools, motels—practi- = 


cally every kind of residential, commercial, and industrial con- 
struction. A lower-than-lumber selling price still permits 100% 
or more mark-up on basic production costs. And Brikorete hat 
quality appeal because it is outstanding in design, proportion 
‘and color. All the values that building owners and contractors 
are looking for. That's why market potentials are so broad. 


More Local Plants Needed 
As a local 
offer. Local 


low selling price 
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snufacturing opportunity, Brikcrete has much to 
‘kets are supplied by local plants using local 
materials and labor. Savings in freight and distribution enable 
», high income potentials. Plants operate in 
franchise-protected territories with exclusive privileges. And 
for men of modest capital, machinery is available on easy.to- 
ay lease arrangements. Write or wire for Brikorete Book No. 2. 


Brikerete Associates, Inc., 422 W. 25th, Holland, Mich. 


Help Fight TB 


= 


Buy Christmas Seals 


YOUR OWN POCKET SIZE RADIO STATION! 


Va MAGIC RADIO WALKIE TALKI 


AM 


esas 
“aie aire 


SY Send only $3.00. eed 


EARN:‘100 


AWEEK AND UP 


BE AN AUTO-DIESEL 


WHILE YOU LEARN 


Many of our graduates earn $100 a week 


for rans. Day" and 
‘ovening classes, Pree bulletin—write today. 


NASHVILLE ANY: DIESEL COLLEGE 
226 7th Ave. N., 


PAINT STRAIGHT or CURVED LINES 
with Sensational PAINT PEN 


BKCORATE Yurnure, Int = 
‘Dosis, Yorn, Linsleums,, 


vdol-w/8 combination $3.25 €.0.0. Postage 


WENDELL MFG. CO..." uncon Ave be 


B.S. DEGREE IN 


RONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL 
TAL and ELECTRONIC ENGINEERING (Inc. R 


MECHAN- 
‘ond TV) 


Phrales 


Prystes 


—————e 


Big news on the road today is Quaker 
State! In every state and in 19 different 
countries, people who care for their cars 
drive with Quaker State—the years-ahead 
pure Pennsylvania motor oil designed for 
longer-lasting lubrication in all car engines. 
Wherever you drive, insist on Quaker 
State... it’s thebest motor oil money can buy! 


‘QUAKER STATE OIL REFINING CORPORATION, OIL CITY, PA. 


Member Pennsylvania Grade Crude Oil Association 
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BUY DIRECT and 


SAVE::/2 


on ITALIAN ACCORDIONS 
G EASY TERMS 


AMAZING NO RISK OFFER 


EaI?Sea more 


pr 


ACT NOW! 
FREE— 
eMusic Stand 
‘Home Study Course 
Deluxe C 
Lifetime Guarantee 


MONEY BACK GUARANTEE 


Buy direct from world’s la 
dealer. Save 60% or more. 30 
sweat models £0 choos 
tra bonus gifts ity 


cepted, Low down paymen 


ash coupon now for 
nd whole 
list. Write TODAY, 


Thos then 


[Satnceteees eer 


|G PAY JOBS 
IN U.S. HIGHWAY 
Construction for Men Trained in 


DIESEL2=3 


WE CAN HELP YOU QUALIFY. America’s gigantic highway 
building program alone needs thousands of trained Diesel, Trs 


tor and Heavy Equipment operators and mechanics. Are you 


terested in 
COMPLETE DIESEL COURSE NOW AVAILABLE. If you a 
ambitious and want to get ahead in this big money field, you'll 
want to know about the co 
now offered by Interstate T: 
‘operation, repair, service. Easy to master in 3 
ference with present job, Up-to-the-minute, Regularly revised 
to cover new developments. We invite comparison of material 
offered. Advisory placement service for our students. 
YOU OWE IT TO YOURSELF to investigate 
Interstate Training Service Dicael Training. Thousands 
dere has ioe, cm to beter Jobe beter ay. 


‘WRITE FOR FREE INFORMATION TODAY 


InressTaTe HuRING SERVICE Peciang 15, Om 7 
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MEN PAST 40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 

If you have these troubles, particularly bladder 
trouble. then your condition may be traced to Glandular 
Inflammation. . 0 constitutional disease. Neglect of 
thi "condition ‘often leads to premature old age. and 

sometimes incurable malignancy 

‘The Excelsior Medical Clinic has a New Free Book 
that ‘tells how thousands of men have been successfully 
treated here at Excelsior Springs for Glandular Inflame 
mation by NON-SURGICAL Methods. They found sooth- 
ing. relief and a new outlook in the future of life. 

‘This Free Book may prove of utmost Importance in 
your life. Write Today. There is no obligation. 


Excelsior Medical Clinic Dept 86229 Excelsior Spgs., Mo. 


Ee ay \- HOME-IMPORT 
Z ’ BUSINESS... .* 


Men sromen, Make big profits buying low coat 

ts abroad (see examples at left) and nellig to 
Ponfriend, storea or by roail order. Famous world 
trader guides you~shows you how to find tho 
sands of exotic importa for full o spare time bi 


a aa ‘1717 Westw: 


0, LOS ANGELES 24, CALIFORNIA 
WHILE | 
vou 


esonallty, with 
‘method. 83.00, 


When Writing to Advertisers 


| Please Mention Popular Science 


f ~~. NOW...This Truly Professional Telescope! 
YOURS AT THE LOWEST PRICE EVER! 


INCH 
REFLECTING 
TELESCOPE 


Sweat 
copper 
fittings 


bi 


Torch-+pencil burner 

unit-+utility burner 

head-+-soldering tip 
" 


7 
rf aie peedny 


SPEEDRY PRODUCT 
DEPT TEE RICHMONO Hi 
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Antique 


furniture 


BERNZ-0-MATIC® 
METAL 
CARRY-ALL 

TORCH KIT 


FREE LIFETIME METAL CASE WITH CARRYING HANDLE! 


Safe, instant-flame Bernz-O-Matic Torch with four interchange- 
able accessories make light work of big and little jobs... from 
starting fires co freeing frozen bolts. Get yours now at your nearby 
hardware or department store! 


OTTO BERNZ COMPANY « ROCHESTER, N. Y. 


IN CANADA OTTO BERNZ CO,, Ltd., Toronto 10, Prices slightly higher In Canada, 
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F.E.DORAN 
reports: 


Some make more, some less; 


in my own business € 


A 
Start your own business! W 


Here's YOUR chance to start a money-makin 
"round business of your own and make the success 
you've dreamed about. 

G. R. Adcock took in $102 in one day. O. W. Hare 
landed a $750 hotel job. J. S. Corbit grossed $279.50 
his first month. Homes, hotels, offices, clubs, offer you 
big profit possibilities. Auto upholstering also. 


NO SHOP OR OFFICE NECESSARY + You clean furni- 
ture on customers’ premises. No hauling, no high 
rents. Supplies inexpensive; you operate from your 
‘own home. What you take in is mostly profit. 

If you want to be your own boss—free from lay-offs 
and strikes, we will help you to start and succeed. 

This is not a lease proposition. You own 
the machine, you work when and 
where you pléase and all the money 
you take in is your own, 


VON SCHRADER MFG. C: 
E11 "D" Pt, Racine, Wiscom 
Without oblignton rush your FREE booklet 
about how I ean mart my own permanent, 
profitable electric Upholstery Clea 


Saas 


———— 


MAKE THIS A “SCIENCE” XMAS — 
GIVE WILSON’S MOTORS & KITS 


Wuson's battery-operated mot 
nd Power kits wilt make Teel 
sats "both: happy” and. better 
formed on today's big topie—8CI- 
ENCE. Select from these exelting 
ifts—and MAIL ORDER TO: 

EFORE XMAS DE- 


$338 
$388 


WILSON'S OF CLEVELAND 


425 Lokeside Ave ,N.W. = Clevelond 13, Ohio 


New Popular Science book 
shows you 
How to Make Your Own 


Built-Ins and 
Space Savers 


Here, at last, is the book that shows you 
how to expand your home by transforming 
unused space into compact, attractive living 
areas. Bill Baker, nationally known designer 
and furniture maker, brings you his original 
designs for 15 complete, space-saving pro- 
jects. Step-by-step photos, hundreds of easy- 
to-follow instructions, exploded views and 
diagrams make every project easy to build. 

Shows you how to cut costs with inexpen- 
sive plywoods, how to finish them with mod- 
ern wood trims, laminates, plastics. You'll 
learn cabinet makers’ secrets, acquire know- 
how about a wealth of techniques for indirect 
lighting, panelling, and much, much more! 


Low-cost, Luxury Kitchen 

Hideaway Bar 

Home Theater Unit—TV, HiFl, Radio 
Woman's Dre 


Sewing Center 


160 Pag 
560 Step-by-Step Photos! 


Order your copies of How to Make Your Own 
Built-ins and Space Sat NOW on the 
coupon below. Satis- 
faction guaranteed 
only... 


#720 


copes of Hew te Make Your Own Bult 

fe RE apaes Shera 10 each, nae 
aoe ‘earned tor ‘prom 

Fetand, Fim ‘not completely bi 


Satisfied. 
Name. 

City. “Zone. State. 
‘eAvoid Pest Office delay. Include sone numt 7 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch—Relieves Pain 


For the first time science has found a new 
healing substance with the astonishing ability 
to shrink hemorrhoids and to relieve pain—with- 
out surgery. 

In case after case, while gently relitving pain, 
actual reduction (shrinkage) took place. 

Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem!” 

‘The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug counters— 
money back guarantee. *Ree. U.S. Pat. Of. 


AMAZING NEW “LIFETIME” RADIO 


eaten“ Hf 
ti 


ewsttal orks hati cae 


MANUFACTURE this BEAUTIFUL 
OUTDOOR FIREPLACE 


in YOUR OWN BACKYARD 


ENERAL ENGINES CO., INC. Ps2ectara 


JOHN SAMSON SUPER MUSCLE BUILDING COURSE 
P.0, Box 43, Trmont Staton, New York 57, N.Y. 


High Salary — Security — Sick Leave 
Vacations with Pay— Generous Pensions 


orvien “sewice: 


Glinion St; Dept. aus 


3 books to help 
you GET AHEAD! 


1 LEARN TO REPAIR ANY 
ELECTRIC MOTOR 


Train at home for good pay in this uncrowded field! Rine- 
hart's S60-page ELECTRIC MOTOR REPAIR taining guide 
caches, you to service and rewind practically any’ home or 
industrial motor or generator and repair motor control equip: 
ment. When you want to service a certain motor type, 
look ‘it up. Quick euides show how ‘to handle  specih 

900 clear pictures show what to do and how to do it. Written 
so you can understand it without previous specialized motor 
training. Price 36.98 separately. Over. 100,000 copies in. use. 
Approved by ‘unions and. vocational schools. See. money-saving 
jer in coupon. 


TO REPAIR 
L APPLIANCES 


das talt 
pane E 
MANUAL sives clear, easy instructions for repairing practically 
every electric appliance ued in. today’s homes, Even includes 
slectric razors, clocks, ete. Simple. test instruments” you can 
make youll ate explained, Full decripon, of wiring deity 
clectrical principles, safety procedures, ete. help make things 
tunderstandable-reven 4 you've never’ Aued an’ appliance be- 
fore. Price $3.00, See coujon for special oe. 


3 COMPLETE TRAINING IN 
OIL BURNER REPAIR 


cond oll heating problems 
If you've ever paid to have an el buroer fixed, you'll quickly 
recoghize the opportunites in this faxtarowing Rel! Rinthart 
news manual DOMESTIC OIL AURNERS. & OI HEAT: 
INSTALLATION AND SERVICE ‘covers ll types commonly 
tied. Also explains oll burner coutols; shows how 9 make heat 
its surveys of homes and. design ‘economical beating: syseris 
accordingly, Starte witha clesr_ explanation ‘of combustion 
Principle. ‘Then wuldes you through all parts of the work from 
Eocbleabootinn to wiring: trom chieyé to, draft and Piping 
tanks. conteols and all the res. Price $695 separately “BUT 
MAKE VOUR HoW-TO-DoaT LINRARY. COMPLETE BY 
GETTING ALL THREE BOOKS AT SPECIAL PRICE. 


k examination, Tn. 
10 days, Twill send price indicated plus postage or return 


books and awe you nothing, 
Cr Etectaic: mOTOR 1 ELECTRICAL APPLIANCE 
4 REPAIR (36.95) SERVICE MANUAL ($5.00) 
1 mob COMESTIC OIL BURNERS & OIL HEAT ($6.95), 
MONEY-SAVING OFFER.» save $1.00. Send ali 3 books 
HB capreal etc ni 07 Go" apna rae 


Zone, State. i 
OUTSIDE U.S.A. Cash only. Add Sie 10 price of deh bOOK, 
AVS teoks 18-90, 10'day: dooney back Kusranter 
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FREE! LAFAYETTE'S 


rectronies 


LEADERS IN HI-FI 
our 


YEAR 


CATALOG 


See the newest and Minest a Stereo Tuners, 
‘Amplifiers, Cartridges and Music Systems 


‘The most complete elect 
catalog crammed full’ of 


systems. 
EASY PAY TERMS AVAILABLE 
10% DOWN — UP TO 18 MONTHS TO 


pe tar 


JAMAICA 31, 
DEPT. KX 


© Send PREE LAFAYETTE Catalog 590 


Just Mail Coupon 
}}\ Telts how you can become a well-paid 
Radio ‘Service Technician 
hort monthsin spare hours at home 
EARN WHILE YOU LEARN! 
‘The man who knows how to service and 
Thing today. Thiet the be pay eld 
Where many more men are needed at 
‘nce toil che Jobe now goin bee- 
ing. Tt coean't matter what you've 
Soho before or what kind of work 
dho-Televiniom ai home during mare 
time. Earn 

rt time whi 

br ved Spr 


money fixing seta 
learning! ‘The 


jew 60-page book, 
‘plusactual sample lesson. 
‘No sal 


aes ‘Chicago 26. 
PER SAMPLE LESSON and Big Book. 
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Brand New! Portable Light Plants 
Push Butter Stert! Available from 
700 0.3500. watts (continuous 
duty) 115 volt AC power for 
trailers, camps, etc. CD approved. 
12_ volts (or 6 volts small 
units) for battery charging. No 
surplus parts used. New | 


life engines, fiber giass insulat 
generators. Other features avail- 
able—Remote control, 


automati 
Order today or write for details. COD order 25% 
deposit. 700 warts (A712) 77 Ibs. $143.50 
1000/1200 watts (A1012) 90 Ibs. .. $195.50 
Easy Terms Available 
General Electronic Service Corp. 
P.O, Box 9 PS-11 Burlington, Wisconsin 


SMALL! POWERFUL! 


Feon2H,0, 


915-A-11 Ningara St. 
Waukesha, Wisconsin 1 


Your Dollar Will 
Feed A Refugee 


War and political refugees over- 
seas urgently need the direct 
help, the personal encourage- 
ment, of CARE food packages— 
$1 for 22 Ibs, of farm staples, 
Delivered In Your Name. Mail 
your dollars to “Refugee Cam- 
paign,” CARI . today! 


660 First Ave. 
New York, N. Y. 
Printed as a public service 


Helps You Overcome 


FALSE TEETH 


Looseness and Worry 


No longer be annoyed or feel ill-at-ease because of 
loose, wobbly false teeth. FASTEETH, an improved 
alkaline (non-acid) powder, sprinkled on your plates 
holds them firmer so they feel more comfortable. 


J | 


Avoid embarrassment caused by loose plates. Get 
FASTEETH at drug counters everywhere, 


I'd like to give this to 


my fellow men. 
while I am still able to help! 


1 was young once, as you may be—today summer home, my Cadillacs, my Wis 
1am older. Not to old to enjoy the fruits long vacations 

my work bat oder in the sense of being ence—behied all the weal 
‘wiser. And once I was poor. desperately deep Inner saistacton 
‘oor. Teday almost any man cam stretch is one simple sec 
bis income to make ends meet. Today, would lke to impart to you, If you a 
there are few who hunger for bread and  saisfied with « humdrum feof service 
shelier. Hut in my youth Tknew the piach lo another mavicr, turn this page now— 
of poverty: the emptiness of hunger: the read wo more. I yu are interested in & 
fold stare ofthe creditor who would net fuller He, face from bosses, free from 
fake excuses for money. Today, all that worries, free from tearm, read further, 
1 past. And behind my city house, my This menage may be meant for Jou. 


by Victor B, Mason 


Out of the thousands who read of them is unusual in two re- to tell you the full story, but if 
message perhaps only you spects: 1) It is needed in every you are interested in becoming 

and a few others will have the vi- little community throughout this independent in a business of your 

‘sion and the intuition to realize country; 2) It in a business that own, in knowing the sweet fruits 

that it may be intended that you will never be invaded by the big of success aa I know them, send 

read this page at this time—that fellows. [tis essentially aoneman me your name, ‘That's all, Just 

the eojnekdence of holding this business and can be, operated Your name. 

‘magazine in your hands may without outside help. It is good 

shape your destiny, may guide summer and winter. It is growing I will send you the facts that will 

you to lots of independence be- each year. It can be started in enable you to check up on the 


jond the dreams of avarice. spare time on an investment so opportunities in your own com- 
: fimall that it is within the reach munity and then if you decide to 
Don't misunderstand me, Tam Of anyone. take the next step, T will allow 


at cpeaking of maetarincs lewe A you to invent 61640. Even thea 
of nature that will eweep you to When your spare time business f'you decide that your $15.00 
success without effort on your &rows to the point where it is has been badly invested, I will 
vere raha ABA SOIT gine se sath of Deore then Seog ey 
AE le seeiege de RCI RS, FaieE erent nee a fo ‘Tharvssn. couple. ti 
eee: tae heap Lm nee ae 
ut er TEGetae seme of ronal Independence emus of our fart, 

mt be arms x. Eg yy 
development of your ‘arma Me the thar of layotis, oes of Job, fall it te mer fect the wea 
foward without effort, you may dePresionsoreconomicreverses. thing. but it you think that hav: 
Ltt A SEES WRCTRTRATGCSRE IE Enea meongemeaietree 
soo tere nea 1 Sou mat have the kind of tention may ts a colncenee 
Please dec't mivuneisisad thin Sempertment that given You Se gaciy: we cine ef to 
Sistema Tamncte phasis. piassure from working vst then ‘end Jour mune 
Disks Frankly, Tam goime to mange Tyahosrs ad cation elon ou 
Share, you Something for he Pathe fee trl «fll erie you fly and 30 an 
secre Live your Nor lor—bur funsing 24 hours, turning cut ef at our deceing i 
Seough fo convince ose tart you rodust that hase reedy sale and Pte, S07, Zoot Stam. 
swe above the flows oo 4reugynula every commun. 

firinls can beee you sr Sols VICTOR B. MASON 


T have two businesses that now = cash—six times a day. 1512 Jorvis Ave. Suite M-2-M 
pay me all the money I need. One ‘There is not enough space here Chicage 26, ilinols 


IMMEDIATE TRAINING 


HEAVY EQUIPMENT 


INDUSTRY OPERATORS 


GOOD WAGE RATES. Immediate expansion of trained eper- 
Aor supply ealled for by mult bilien dollar federal state local 


Start TODAY to enjoy an exciting new hobby! 

Get this big, valuable collection of gorgeous, 

multi-colored triangle shaped postage stamps 
brought to you from strange and mysterio 
dt in the wilde of Africa, enchanting Europs 


"Collector 

‘exciting offers for your inspection. 
Enclose Ic for mailing costs. Suppl ad. 
JAMESTOWN STAMPS, HTI8PS , Jamestown, 


Heavy Equipment" Industries Division Northwest Schools, Inc. 
Dept. HE.9,, 11 East 47th Street, New York 17, New York 


Novemaer 1958 55 


Just Pick the Kind 
of Body YOU Want 


CHECK THE COUPON BELOW 
+:Prove to Yourself How EASILY 
‘You Con Have It... Almost 

‘our. chest’ and 


ica 
“oe 
coe kool 


usr tell me, 
you wantwand Tl Rive It to 
surge wit ‘your whole 
body feel “alive! 


you SO FAST your friends 

‘will be amazed! “Dynamic 

Tension,” my easy, 15-min- § 
“aay” method, can 


the Kind 


Aas 
cr 


Superior’s New Model 70 UTILITY TESTER? 


FOR REPAIRING AL’ 


‘As an electrical trouble shooter the Model 70: 


10” Slide Rule 


eae 


STANDS SIMPLE 7TH GRADE 
‘3 STANDARD SLIDE RULE! 


MECHANICAL PENCIL CALCULATOR 


= NEW INVENTION 


GEARS 


In Stock—Immediate Delivery 
Gears, speed, rockets, 


Send Yor Complete Catalox No. 220 
CHICAGO GEAR WORKS 


LABAWCO" PUMPS, 


ey 
ror any 


As an Automotive Tester the Model 70 will test: 
tee hale Te mens bantat  aecaen a ee, 
aie a on ee tres “Serene eS 
Staves Gate ne tus Ceuta’ Sena eae 
Maria Sev ae See 
Porpean eee Sim torent 

ert oictijae cea ae 

Pacers 45H 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO CO. D. 


ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES -TV TUBES 
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When Writing to Advertisers 
Please Mention Popular Science 


~ 200 Amp. PORTABLE 
GASOLINE ENGINE WELDER 


Most compact welder 
‘obtainable for’ the bis 
Jobs in out of the way 
Dlaces. Generator 1 

| Expabie of delivery of 
Souble overload or con 

| Unuots service at 200 Amps. use up to 14" welding rod. Engine is 
manufactured by Ranger Aircraft and is a'2 eylinder, 4 eycle 10 
HP. at 9200 RPM. Pully governored for varying loads. You need 
to supply only cables and electrodes for welding, Units weigh 
‘Approx. 180 Ibs. (less ofl & gasoline) and are approx. 22” W'x 
ait Le 17” Hall ‘units used but puaranteed and checked 
before shipment. Parts available both new and used. 


AVEX CORPORATION 


Madiuon Ave. 
sapolis, Ind, 


4 
4 
4 


a hi-compression 


staple gun 


With Exclusive 
Push-button Loading 
and Built-In 

Staple Extractor. 


) 


Indispensable for home use...and never before 
priced so low! This compact, all steel, powerful 
SWINGLINE 101 staple gun is ideal for insula- 
tion, carpentry, upholstery, screening, wire fenc- 
ing, plus thousands of other uses. Handle locks to 
fit pocket. Lightweight, maneuverable, jam-proof! 
Staple sizes ¥4"', ¥6'". Send for FREE book: 
for Tacking”. 


Swingline: 


© INC. 


Dept. S118 Long Island City 1, New York 


Like to be a 
commercial artist? 


Take free Art Talent Test! Find out if you 
have talent worth training for a 

career in commercial art. Demand for 
artists is increasing—for advertising, 
illustrating, cartooning. Earnings range 
up to $500 a week. Thousands got 
started by taking this simple Art Talent 
Test. You take it at home. Test was 
devised by professional artists to 
uncover new talent. Contributed free and 
without obligation by world’s 

largest home study art school. Mail 
coupon today for your Art Talent Test. 


ART INSTRUCTION, INC., sTuDIO 11148, 

500 S, 4th St, Minneapolis 15, Minn. 

Please send me your Talent Test, without cost or obligation, 
(PLEASE PRINT) 


Name pee ABE 
‘Address ae ae 
City. Lone. 
County. State. 


Train the ALLIED Way 
at Home for Big Pay in 


Send for Valuable 
FREE BOOK 


Good jobs for Auto Mechanics. Allied way 
gets you started few weeks after you enroll. 
You are sent tools, testing instrument: 
Shown how to establish your own business. 
Allied practical quick-learn way requires no 
previous experience, no advanced education. 
Mail coupon today’ for FREE book with 
charts, diagrams, facts. 

J ALLIED INSTITUTE OF TECHNOLOGY, D: 
1338-42 So. Michigan Ave., Chicoge 5, I 


I send me FREE /.uto Mechanic Tiustrated book. 
! Name. Age. 1 
Address 
city State 


bee eee eee eee eee 
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RUPTURE 


BE YOUR OWN 
MUSIC TEACHER wees 


‘Send for Free Book Telling How Easily 7 ture SCWe for 30 days—return 
You Can Learn Piano, Guitar, Accordi eS not completely ‘satisfied. 


ANY Instrument This EASY A-B-C Wa fgntion. Write today’ for free 


OW 17'S EASY to learn music at home. 
No tiresome "exercises." No teat 
just “START RIGHT OUT playing simple pieces. 
housands now play who never thought they could. 
our eae Heasons make It easy as A-B-C to learn 


it. PS-11 


WEB TRUSS CO. Hagerstown, Ma. 


Wout TEST YOUR OWN 
Hou! + & RADIO TUBES 


for filament 
all of them—even 


SAVE 1/2 OR MORE 


Build this six transistor 


STUDY TO BE A DOCTOR 
portable radio of Psychology or Metaphysics 


D. Be a Teacher, Lecturer or Ac- 


THE NEOTARIAN FELLOW: 
Desk 5, Pickwick ullding 

SAVE OOSTLY REPAIR GALIE—wOST TV FAILURES 
DUE TO BURNED OUT TUBES YOU CAN FIND 


1959 DETECTOR Checks 


IT'S EASY, FUN, 

EDUCATIONAL | 
No special tools or skills required. 

Clearly illustrated step-by-step instructions guarantee 

your success—and you learn about electronics the 


easy way—BY DOING! 
SEND FOR FREE carats | 
«+. Describing nearly 100 other ""do. 


WSs Reteelt ie teayaction pvaranteed 
ED ccsse Ponavs"” DICKS, RADIO. "TV" Tesree 
SEND TODAY! 215 E. Ash, Dept 211, Salina, Kans. 


-. SAVE More at BLATT The Snow Tire King! 
GOODZYEAR SUBURBANITE 


FIRESTONE TOWN & COUNTRY & OTHERS 
Free Tobe with Each Tire 5D 


ityoursett" 


HEATHKITS for hobby, 
hi-fi, ham rai 


BENTON HARBOR 16, MICH. 


[Deon of Daystrom. In. 


Speciaut BRAND NEW SNOW TIRES 
im GUALITY. NOT ands © WOT MEEAPS £,NGT WEED. 
EERE a 


5B PoPuar science 


ard starting, stalling, high gas consump- 


tion and poor performance all come from a 
dirty, gummed-up carburetor, And every 
carburetor gets dirty—inside. GUMOUT 
dissolves gum and varnish deposits quickly 
and completely. You just add GUMOUT to 
your gas tank every two or three months. 
It cleans as you drive! There's nothing like 
GUMOUT. Availableatall autosupplystores, 4 
or wherever automotive products are sold, 


mowers, too. 
fr ion, full power. 


for FREE 46 


GUMOUT jis great for power 
Insures troubl 


page Carburetor Har 


47 ube ESS 75 


Think of It, 47 electronics projects 
roa ean bil “explained = ‘diagrams, photo- 


hia St, Dept. 785, Chicage tk 


Kruger Pistol Baxqain®3™ 


12 CALIBER SINGLE sHoT 


14 MG. POWDER 
CHARGE 


WRITE FOR GTgUaTT FREE CATALOG 


Save Money. Cheek ItemsWanted: J © CHILDREN'S AUTOS 


‘with Gasoline Engines 
© GARDEN Tractors 
coer D GOLF cars 


Electric of Gas 


OG % TON uTiLiTy o 
Arromosites Bolte eu Preet Bumper 
Some dealerships si 


ESHELMAN CO., Dept. FC111. 


jimore 2, Md. 


you can always 


BE SURE OF A JOB 


FOLEY SAW FILER 


Have og, Ben id far ata roy ay Oe? Jou et = 

Sait Tole kes ose tet Rak War 2208 a ase 
Since ts fe end ones, Hab 

eal ty felt outing lank Canoe ite 

SESE Stadt Sia’ Set so he 

Be See, heey caches ace 

Fate aooKiet “ho 

Ferree teats ro 

pee 

Sees, 


Los 
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SNOW REMOVAL 
With Steering Sulky and Self Starter 


© Powerful Gravely Tractor—with push. 
button Starter, New Steering Sulky and 


Snowblower—make snow removal 
almost child's play! 
© You can, blow snow — dec. or bt, wt o 


y for FRE! 
Drudgery 


LD-TESTED 


PROTECT YOURSELF 


with the only pipe that must 
be smoked with a filter 


MEDICO 
Verttilator Filter Pipe 
a Lavi aegs MEDICO, 18 E 54th St.N.Y.22 


Modernize 

and Add 

New Living Space 
To Your Home 


There are so many 
wondertul things that 
can be done around 
the house to better 
your everyday living. 
Each month 
POPULAR SCIENCE 
shows you how! 


Visit your favorite local 
lumber and building ma- 
terials dealer and explain 
to him that you want to 
add some built-ins, re- 
vamp your kitchen. . . 
put up bunk beds in the 
attic for your little “cow- 
boys and cowgirls” 

and insulate to stay warm 
and reduce fuel bills. 
Don’t forget to tell your 
dealer that your ideas 
came from POPULAR 
SCIENCE. He knows all 
POPULAR SCIENCE 
how-to-do-it hints are 
simple to understand, ac- 
curate and easy to follow. 
It’s time to better 
your living by mod- 
ing your home. 


Ayah} 
GaMPROvE 


your 
AUTHORIZED 4 


LUMBER .. 
DEALER p= 


¢ 
3 


NEW! for 4-wheel drives 


FREE-LOCK WG 
Auto-Lock HUB 2g 


~ 
5 The Hub a Child can engage 

‘C, Wils + Dodge» GHC » lleratonl » Ferd 
Crane Chr «Ln» Hares eri 


75 POWER posiete $378 


NEW 2 in one telescope 


GET LONGER LIFE 
‘OR You f 


ve 


1m PRODUCTS co. 


NOW 


PRECISION MODEL BUILDER. 
MATERIALS AVAILABLE 


OPERATE 


EARTH MOVING EQUIPMENT 


SB nouns) at 


2 rAinING 
reer: TECHNICAL INSTITUTE 


“7 for Christmas Gwe 


_ The Hahn 
SUPERS) REPEATER (-) 
Yy, “GAS POWERED RIFLE 


Introduces NEW gas power... NEW 
repeating action ... NEW accuracy... 
NEW “real gun” design 


+ Exclusive MAGNETIC-SWING LOADING 
+ Exclusive FINGERTIP LEVER ACTION 
+ Exclusive POWERLET GAS POWER “~\ 
+ Exclusive REAL GUN STYLING 


Bi, Se Gh dae 
fae ees, 218 cena 
PY. RAM MFG. eques 


PLY. Hahn my, company, ie 


EAST CHURCH STREET + FAIRPORT, NW. ¥. 


Give the gun all can shoot 
Christmas morning... 


Real guns, powered with safe, 

non-toxic COs gas, for shoot 

ing right in and around the 

home. Real gun accuracy... 
t 


is fun for all the family. Ri- 
fles, pistols, gas-powered, air- 
powered. At sporting goods 
stores everywhere; or write 
Crosman Arms Co., Inc., 
Dept. PS-23, Fairport, N.Y. 


for free 


In Canada: Crosman Arms (Conada) Lid, , 
In Mexico: Armas Depertivas, Croman De 
Manvel Marie Contreres 78, Cal. Son Rofeel, Mexic 
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‘CATALOG 


RADIO| TV" 
"ELECTRONICS 


HELP STOP DEATH 
ON THE HIGHWAY 


~ TROUBLESOME 
WOOD HATCHWAY? 


WHERE TRAFFIC 
LAWS ARE OBEYED 
DEATHS GO DOWN! 


SUPPORT YOUR LOCAL 
REPLACE IT! SAFETY ORGANIZATION 


ble service in 
‘Advertising Councit 


With a modern Bilco Basement Door. 
All-steel, weathertight, spring-operated. 
Do it yourself in just 3 to 4 hours. 


Write today for 
FREE illustrated WORLD WIDE SHORT WAVE We 


replacement folder. 
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Now you can get the motor used to power 
millions of America’s most popular appliances... 


MOTORS 


For years Emerson-Electric motors have-been the first 
choice of leading appliance manufacturers. Now, Emerson- 
Electric is offering you these famous motors, engineered 
with you in mind. Twenty-one different designs from % to 
1 HLP. Get yours today, or write for Free Catalog No. 


M-185, ‘The Emerson Electric Mfg. Co., St. Louis 21, Mo. 
EMERSON-ELECTRIC 


GIVE THAT FAVORITE DRIVER A 
HULL AUTO COMPASS 


Fomovs for quality ond accuracy for & quarter 
Modern. sty 


Loosens Rusted Bolts 


nuts, screws, ‘frozen’ parts! 


The repent ase | 

solvent ast? quickly” looeras 
rast nad Cosreston- 

A HaNOWARE STORES, GARAGES 

Stavice stations, evinrwnene 


HULL MI 
RADIATOR SPECIALTY CO. al © P.O. Box 246-E11, Warren, 


TING AT HOME! 


Make up to $5 an Hour 


pa MAGIC MAIL PLANS 


Popular Science 


test records 
No.1 and No. 2 only.... 


A pair of Hi Fi tools that no Hi Fi fan 
can afford to be without! Developed, recorded, and 
produced by electronics engineers and 

by the Editors of Popular Science Monthly 
as another service to their readers. 


(33% L.P.) 
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List Price $3.98 each 


each 
*6 for 
apair 


You may want two! 
Two No. 1 records or 

two No. 2 records cost you 
only $1.50 for the extra record! 


Stop disappointment when you buy new 
equipment, Get the best out of your present 
rig. By playing the P.S. Test Records and 
listening to the sound from your loudspeaker, 
you can pinpoint faults that mar your listen- 
ing pleasure. Detailed instructions with each 
record guide you through various tests—tell 
you what to listen for and what each sound 
means in terms of the performance of each 
component. 

Each record serves its own particular pur- 

pose. They work as a team to give a hi fi sys- 
tem the most thorough workout available to 
the layman. No fault can hide from the re- 
vealing tests you can make yourself with 
these two records. 
Test Record No. 1, “Testing With Sine 
Wave Frequencies,” uses electronically pro- 
duced tones to analyze each component in 
your hi fi set. Here are just a few of its 
features: 


@ Band of pure sine wave sweep frequency—continuous 
from 20,000 to 20 eyeles. Plus a continuous sweep from 
300 to 20 cycles, with frequency markers every 50 eyeles 
—ideal for tuning bass-reflex and other speaker enclosures, 
© Turntable rumble test with 1000-eycle reference signal 
recorded at precisely 7 cm/sec adjacent to one minute of 
silent grooves. 


with @ signal recorded at extreme outer 
ymparison with the same signal recorded at 
inermost groove—a revealing test for stylus wear or 
pickup-cartridge deficiencies. 


Test Record No. 2, “The True Sounds Of 
Musical Tones,” consists entirely of life-like 
tones of the actual instruments of a symphony 
orchestra—employed in a unique way to let 
you hear how your set gives out with real 
music. 

© Explores the personality of orchestral instruments— 


different instruments, played solo and in orchestra, dé 
onstrate their distinctive sounds, 


© Tests bass response with actual music—musi 
ments measure the use/ul low-end response wit! 
technique. 

© Shows how high frequencies give realism to music 
calibrated filters check the upper limits of your hi-fi 


MAIL THIS COUPON TODAY! 


Magazine Services, Inc., Department R1158 
104 East 26th Street, New York 10, New York 

Please send me, postage free, and fully guaranteed, 
the number of Popular Science Hi-Fi Test Records I 
have checked below. My check or money order is 
enclosed. 

1 $3.50 for one Test Record No. 1 
(Testing With Sine Wave Frequencies) 
1) $3.50 for one Test Record No. 2 O $5 for two 
(True Sounds of Musical Tones) 

1 $6 for one Test Record No. 1 and one No. 2 


1D $5 for two 


Address. 
City, State. 
Nationally distributed by Urania Records, 625 Eighth Ave., New York, N. Y. 
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iDr.Grabow]} 
A PRE-SMOKED PIPES | 


Cool, sweet and mild 
from the first puff. 


No breaking-in 
because they're 
mechanically 
pre-smoked 


Starfire 


$350 
other Dr. Grabows 
from $1.50 to $10 


Own a Printing Busine 


$275,000,000,000 Treasure 


Pind your share now with new featherweight 
(2 the) economical Transistorized Metal Lo- 


penlite cells, underwater models also avall- 
able, Pree literature 
ELECTRONIC APPLICATIONS 


DEPT. P, BOX 8 ARLINGTON 10, va. 


EASY TO MAKE! JUST PASTE ON 
FIR PLYWOOD AND CUT OUT! 


TW your fany ‘nd a your howe a holiday 
Potala deer erat eer 
Maes he lor et baie we te 
Sse tier oe, ean aon es 
enh biweedaha cat ook tn oee exer 
‘ Prono kes ant fetes sven, lonplosiog 
Bereries eras char toresaer St oes 
food USK ony. Sonne CO D's Oger al tee 
sfc hurt A ae sipped prope 
Ee 
dy sania. soe 
oto 
Long Reindeer | S08 


DOUGLAS FIR PLYWOOD ASSN., Dept. 11, Tacoma 2, Wn 
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95% PROFITS 
YEAR ’ROUN 


Be your own boss, 
ate” a SIMPLEX” lawn- 
mower sharpeniny 

‘your ‘commun 

ma 


‘service In 
/. One compact 
irinds all mowers, 
sharpens, cutlery, Low invest 
ment, 95% profit. Pays. for 
Itself'in average month, 
SIMPLEX 


Cutlery Knife Grinder 
either round or cup wheel. ens cutlery, tools, scissors, 


Send for free, money-making details! 


‘The FATE-ROOT-HEATH Company -Dept. PS-11 « Plymouth, Ohio 


| 2 FOR 519.95 
MAGNETO HANDSET INTER-COMM 


(rebuilt), For house luded 100 ft, of 
‘ire and ‘4 batteries. Adi Wire te per ft. Any 
umber ean be connected Tine, Write for FREE 
List, All Shipments FOB Simpson, Pa 
TELEPHONE ENGINEERING CO. 


| pepe 11A8 Simpaen, es 


“MINIATURE MACHINE SHOP 
Meee lB 


ADD 3 INCHES 

TO YOUR ARMS... 
AND 4 INCHES OF 
MUSCLES TO YOUR CHEST! 


‘ 


tn just 15 minutes, right in the 

rivacy of your own room, through my 
TRIPLE-PROGRESSIVE COURSE, 1 will 
slap inches of steel muscles to your 
arms — pack your chest with power 
— give you lifeguard shoulders 
‘and dynamic, speedy, athletic legs 
‘add jet-charged strength to every 
muscle in your body. 


‘Short or tall — skinny oF 

fat — 1 guarantee to make a 
HE-MAN of you whom men will 
envy and women admire, LET 
ME PROVE AT MY OWN EXPENSE 
EVERYTHING I SAY CAN BE 
DONE. Send for my free GIANT 
48-PAGE COURSE that privately 
tells you how easily you c 
become a rugged he-man. 


Send only 10¢ for handling and postage. Write to 


The Muscle Builder", Dept. 38-11 
9, Union City, N. J. 


qui 


Special Christmos Offer at Factory Price 


C] 


249° QUARTER MIDGET 


eg. $299.50 


01 Mane Concourse, Surfside iy 


3% ne mvounonary 
few GRAVITY FED. ACTON 
THAT LOADS BE AMMUNITION 

ematical 


fs] HOME HANDYMAN 


BER. © Borden Co 


EVERY HOME NEEDS 


ELMERS* 
GLUEALL! 


Modern plastic glue—ideal for every 
household use! Try the other Elmer's 
adhesives for plastic laminating, heavy- 
duty and waterproof gluing! Need 
‘glue? Look for Elmer and remember, 
if it's Borden's, it’s got to be good! 


NEVER AT THIS LOW PRICE! 


GENUINE T50-POWER 
FEISTY TELESCOPE 


inifications 
fare has an ACHROMATIC 190% telescope with range 
bold (oe anywhere rat this atuasing low 


Serer 


masing 190% 
itn. hipped rad 
73 "pare 

fee for eaperinent Shipped complete peers 
simazine prion of HRA, without tripod STA OSS 


‘ALSO SPECIAL 40X—80X—120X 
TELESCOPE WITH TRIPOD 


5 econ elscope with 3 pcan lentes, one t SE” cles 


ders Now tt be imply ted with 
eset oe money proms refunded. Send ca 


heck tr money ord 
Dept PST-30, CRITERION MFG. CO. 331 Chrch St, Harter, Comm. 
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O’Connor’s 


=== 


ofa 


Jack 


Shooting 
Book 


Jack O'Connor, Shooting Editor of Outdoor 
Life and America’s top gun expert, hands 
you a million dollars worth of know-how in 
his Outdoor Life Shooting Book. 

You get over 100 photos, diagrams, trajec- 
tory tables, ballistics charts, ete, and 24 
power-packed chapters like these: 

Types of Rifle Actions + Rifles for Woods 
Deer + Bullets for Deer « Scope for Deer Rifle 
+ The Controversial .270 - How Good is the 
.30/06? - How to Overcome Flinching - Where 
to Hit ‘Em + Hitting Game at Long Range + 
Double, Pump or Auto- 
matic? + Choice of Shot- 
gun Gauges - Choke Bor- 
ing - Handguns - More! 

This $1.00 edition will 
soon be scarce, so better 
rush coupon below to- 
day. Money-back guar- 
antee backed by Outdoor 
Life. Act now. 


PS 11-58 
Please send me____copies of Jack O'Con- 
nor’s Outdoor Life Shooting Book, bound in 
hard-gloss_ paper, at $1.00 each. I enclose 
$_—* in full payment, 


Life, 353 4th Ave., N.Y.10, N.Y. 


ee 
a 
City & Zone__state__ 
<a 


NEW Vest Pocket .22. 


oe. 


{ela room" and’ t will hoop 4 
be Se | 
SN tye r 


9.86 
Pk. PRODUCTS COMPANY 
417 Grattan Dept. G18. Topeka, Kan. 


ELECTRIC WELD - BRAZE & CUT 


REPAIR MOST EVERYTHING MADE OF 


el pistes A alls 


Name. 
Address. 
City. 


five! | pase 


SAVING 


ee: 


(OUR 38th YEAR 


1959 


ON EVERYTHING 
peer IN ELECTRONICS 


Heres the complete guide to every- 
thing in Electronics for Experi- 
menters, Builders, Amateurs, Ser 
icemen, Engineers and Hi. 
enthusiasts: 


* Amazing Build-Your-Own KNIGHT-KITS 
Everything in STEREO Hi-Fi 

Hi-Fi Music Systems & Components. 
Recorders & Phono Equipment 

Poblic Address & Paging Systems 

TV Tubes, Antennas, Accessories 
Amateur Stetion ipment 

Lotest Test & Lob Instruments 
Industrial Electronic S 
Parts, Tubes, Transistors, Tools 
SAVE on everything in Electronics 
at ALLIED—get fast, dependable 
service, expert personal help, guar- 
anteed satisfaction. Send today for 
your FREE 1959 ALLIED Catalog. 


Everything in Electronics 
From One Reliable Source 


jooks 


— 


O Rush FREE 1959 ALLIED 452-Page Catalog 
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HOME REPAIR TIP NO. 48 


in electrical wires neatly, safely 
with “Scorcx” Brand 33 Plastic Electrical 
Tape. Thin plastic tape stretches to conform 
tightly, has high insulating quality, makes 
waterproof wrap. Resists sunlight, oil, wear 
and corrosion, UL approved for electrical 
use, ideal for wrapping splintered tool han- 
dies, other heavy duty 
jobs. Get “Scorcn” 33 
Plastic Electrical Tape in 
39¢ or 75¢ rolls at your 
favorite store now, 


BETTER BUY TWO! 
Munesote Milng & Mle. Co, 
SitPout 6, Minn, (3M Coy 1958 


Kits for Christmas 
GENIAC” COMPUTER KIT 


ie, reason, 
‘baile’ compute 


ial deme and Pe 
Welnent brought 


@ENIAC sot up to do a problem in Space Ship Engineering 


We have recently added a circult for composing music. 
yplch slves Gs special pleasure because it was designed by & 


TEN 


delightful, exciting 


MOVIES 


brand ‘new 
ell yours for 


Buy ROYAL TFLIY mm Wholesale! 


(50 MGs) (100 MGs) 
socars $2.75 aocars $4.50 
ee care 7.95 100 CAPS 95 


g°* FREE CATALOG 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no driltin no taxes, may realize a 
King-size profit without ever leaving home, Write 
for tree shap and Literature. 

AMERICAN OIL SCOUTS, Dept. PS 
7221 Beverly Bivd. tos Angeles 26, Calf, 


NOW! Save Up to 50% 


‘on Nationally Advertised Gifts 


EVERGREEN STUDIOS 
Dept. 58, Box 846 Chicago 42, Wl 


GFtat gid, bod, who. learned “about computers 
ENIAC, Dozens of ther Youngsters have created thelr own 
Sealens for computing circuits tived CENTAGS tn thers geoo} 
projects and established « solla foundation of information on 
Computers with GENIACS 
Bach, kit comes complete with Beginners Manual. Study 
tions for bullding all the machines and circuits, 
iene ive. with our \C) parts tray and our com: 
sawering ‘service, When you buy ® GENIAC 
You‘are ouying a frst course in computer operation. 
Bach kit comes with a one week money back guarantee if 
you are not satisned. vi 
Price of Kit complete with parts tray, rack, all components 
‘manunis and texts 819.98 (postpaid in U.'S., add Boe west of 
Milssissippt). ($2.00 outeide United St 


SCIENCE RESEARCH KITS, Inc., Dept. PS-118 


Oliver Garfield Company 
New York 3, N. ¥. 


108 E. 16th St. 
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ENJOY NEW FREEDOM 


ENTIRELY DIFFERENT 
Pe / 


WORLD'S GREATEST 
CLASSIFIED 


:) 
(2 a 


OPPORTUNITIES 


Here ore hundreds of opportunities offered especially 
to the readers of Popular Science Monthly. 


Read them. Answer them! You can moke 


and save money. 


2 


“% 


POPULAR SCIENCE MONTHLY—353 FOURTH AVE.—NEW YORK CITY 10 
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‘AUTO SUPPLIES & 
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‘Accessory And Parts Catalog. 
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HELP US KEEP 
THE THINGS 
WORTH KEEPING 


Families get together 
every year and give 
thanks. It’s an American 
custom we all love—from 
grandma and grandpa 
down to the little girl who 
sits up high at the table 
ona dictionary. 


Family life is such a pre- 
cious part of peace. But 
like so many things we 
give thanks for, peace 
doesn’t come easy. Peace 
costs money. 


Money for strength to 
keep the peace. Money 
for science and education 
to help make peace last- 
ing. And money saved by 
individuals. 


Your Savings Bonds, as 
a direct investment in 
your country, make youa 
Partner in strengthening 
America’s Peace Power. 


‘The Bonds you buy will 
earn money for you. But 
the most important thing 
they earn is peace. They 
help us keep the things 
worth keeping. 

‘Think it over. Are you 
buying as many Bonds 
as you might? 


HELP STRENGTHEN AMERICA'S PEACE POWER 


BUY U.S. SAVINGS BONDS 


The U.S Government doesnot pay fr this advert ‘Treasury Department thanks, 
ior tr patria dandtion, The Adsertnng Council ond ts magus” 
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uci Ley Chemicals, Furniture, Office Equipment and Supplies, Scrap, etc. 


TYPEWRITER 7.51 | Our dated bulletin, “Government Surplus Sales,” lists hundreds of 
SHAPER . 15.00] valuable surplus items for direct purchase from U. S. Government by 
FREEZER 50.00 | sale, bid, auction, THIS IS NOT A DIRECTORY OF DEPOTS but a 
DUMP TRUCK 16.77 | current listing of immediately available merchandise. Rush $1.00 today 
SPRAY PAINTER .... 15.25 | for latest bulletin (or $2.00 for 3 issues; $8 for 


balls 4.00 | GOVERNMENT SURPLUS SALES, P.O. Bor 169, Dept. PS-118, East Harford, Conn. 
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FREE! WINTER-START 
INSURANCE ON YOUR 
PRESENT BATTERY 


regardless of make or age! 


YOU START OR WE COME OUT AND START YOU! 
Let an Exide dealer check your battery. He's in 
the Yellow Pages. Your battery doesn't have to 
be an Exide. If it's okay, it’s insured all winter. 
If it needs charging, you get Winter-Start Insur- 
ance as soon as he charges it. 


Ityour battery goes dead, phone your Exide 
man. He'll give you a free start. Your policy in- 
sures you against one battery breakdown. If you 
need a new battery, he'll show you new Exides. 


You can depend on your Exide dealer. He's 
backed by the first name in batteries. Exides are 
available dry-charged or factory-filled. Prices 
are as low as $14.95, See your Exide man today. 


When it’s an Exide 
ses you start! 
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MODERN ToY “Co. 


Perfect mating 4 of man and machine... 


NEW Jet-stream 


Harley-Davidson 


sportster ZZ. 


is a rider's dream come true 


From its jet-sweep front fender 
and jet-styled nacelle to gleam- 
ing tailpipe, the new Sportster 
H is the motorcycle of tomor- 
row — yours today! 

But the proof is in the rid- 
ing. You'll thrill to the jet-away 
acceleration that never looks 
back. You'll revel in level lux- 
ury — hydraulic forks and 
swinging-arm rear suspension 
iron out bumps and rough roads, 

And when you want to come 
down out of the clouds — big, 
husky brakes stop you gently, 
safely. 

See your Harley-Davidson 
dealer. One test-ride and you'll 
decide, it’s the Sportster H for 
you. Or mail coupon for free 
color literature. 
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FREE CATALOG 
OF NEW MODELS 


with features never before 
available on any rifles 


Hammerless, 
pe ae improvement in 
Closed-in Action = the history of bolt 
J action rifles. Greater 

safety for shooter— 
better protection for 
mechanism from damage 
and dirt—more graceful 
streamlining. 
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instantly to load Short, Long 
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And Mossberg’s new, high 
precision sights—S-330 peep 
and S-320 hooded ramp front. 
Standard equipment on new rifle 
models 340B and 346B. 


today-or see these new 
‘models at your dealer's. 
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Greatest | 


The Dodge That 
Saved the Day... 


| Luggage packed, we were about to leave 
on a long-planned vacation when my wife 
yelled that water was flowing over the 
bathroom floor. A check showed that it 
was coming from the cold-water pipe 
under the sink. There was no valve to 
shut it off—the line ran directly from the 
cold-water main in the basement. 

“We have an hour to make the plane,” 
I said, “and not a hope of getting new 
reservations if we miss it. I’ll just have to 
shut off the water at the meter.” 

“You can't,” she objected. “The Smiths 
couldn’t water our new lawn and shrub- 
bery as they promised. In three weeks of 
this hot weather it'll be ruined.” 

She was right, and the Smiths’ own 
yard hydrant was too far away. 

I examined the leaking pipe closely; 
water dribbled from what looked like old 
wrench marks, eaten through by corrosion 
inside. To leave the water on would sure- 
ly mean ruined walls and ceilings down- 
stairs. In three weeks, the escaping water 
might even enlarge the break and turn the 
dribble into a gusher. 

‘Then, 50 minutes from plane time, I 
got a last-ditch idea. Wrapping a bit of 
inner-tube rubber around the pipe, I 
cinched a screw-locking hose clamp over 
it. The dribble ceased, and we made our 
plane. That one-minute repair held until 
I put in a new pipe, six months later.— 
Harold J. Winton, Pittsburgh. 
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Comparing the 
Big Three for 1959 


The “horsepower race” has become a “‘size race,” with lengths 
exceeding those of the big luxury cars of 20 years ago 


, naa N 


Ford 


BOOSTED LENGTHS ON THE NEW CARS come foot wells. Chevrolet's seats are lower. Deck 
mostly from extending rear overhangs. Low- lengths are up—46 inches for Ford, 53 for Chev- 
ei 


ered heights are result of thinner roofs, deeper _rolet, 44.5 for Plymouth—with bigger trunks. 
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By Devon Francis 


HEN the Big Three of U. S. mo- 

tordom—Chevrolet, Ford and 

Plymouth—announced their 
gleaming 1959 wares last month, one fact 
stuck out: No longer is any such thing as 
a small car being made by a major do- 
mestic manufacturer. If yesteryear’s 
“horsepower race” is over, Detroit has 
substituted for it a “size race.” 


Fronts and rears are readily identifiable this 
year, not only from grille design but also from 
taillight arrangement. Plymouth’s egg-crate 


POPULAR 
CE 


Monthly 


SCIE 


At 17 feet, seven inches, the new Chev- 
rolet is two inches longer than in 1958. 
At 17 feet, four-odd inches, so is the 
Plymouth. At 17 feet, four inches, the 
Ford has added an inch. 

All three cars are wider, the Chevrolet 
by more than two inches, which brings it 
up to within three-tenths of an inch of the 
Cadillac. The Ford and Plymouth are 


grille is made of extruded aluminum pieces 
riveted together. Biggest increases in head, 
shoulder and hip room are in Chevrolet. 
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fractionally wider than last year’s. The 
Chevrolet and Ford, again, are lower. 
Plymouth stands pat. 

But that doesn’t tell the story of the 
size race. To get that, you have to go 
back three model years. The Chevrolet is 
more than 13 inches longer than it was in 
1956, the Ford 91% inches and the Plym- 
outh almost 314. 

The Chevrolet now is longer than a 
1939 Cadillac, the Ford longer than a 
1937 Lincoln Zephyr, and the Plymouth 
longer than a 1939 Chrysler. 

All three of this year’s cars are, of 
course, proportionately heavier than they 
were three years ago. 

And they're considerably costlier. 

What General Motors, Ford Motor and 
Chrysler Corp. have done to their erst- 
while “small” cars has a deep significance 
for you as a car buyer. The factories 
reached some basic conclusions 21% years 
ago when plans for the 1959 cars had to 
be made, 

Those conclusions affect not only the 
1959 crop of cars but the size, weight— 
and price—of cars for several years to 
come. Tools and dies are expensive, They 
must be used for a long time. 

The conclusions reached in 1956 also 
are a big determining factor in Detroit’s 
decision to plan its own version of 
“small” cars for introduction a year from 
now. These cars would indeed be smaller, 
lighter, simpler and more economical to 
buy and run. 

First, let’s take a look at the results of 
those 1956 decisions on the 1959 editions 
of the Big Three. 

All three cars are splashy. The empha- 
sis is on styling, and as between front and 
rear, most of the loving care has been lav- 
ished on the stern. 

“You just catch a glimpse of front 
ends,” explained one style authority, “but 
you're always looking at back ends when- 
ever you go driving.” 

This unquestionably will go down as 
one of Detroit's major psychological 
breakthroughs for 1959. 

The Chevrolet is positively startling in 
appearance. If the Buick’s sailfish fins 


DIFFERENT STYLING CONCEPTS are described in 
companies’ own literature. F< ‘Quiet, beau- 
tiful, le.” Chevrolet: “Bold.” Plymouth: 
“Dramatic advance in dartline approach.” 
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(PS, Oct.] were an accident of gestation, 
then the dam of the Chevrolet must have 
been scared by a manta ray. The fact is, 
in its price class the Chevy establishes a 
new high in daring styling—and this is 
the second straight year of complete 
sheet-metal change. The beauty of the 
car’s front end will supply no end of grist 
for conversation around the cracker bar- 
rel this winter. 

‘The Ford is more conservative. 

“The 1959 Ford,” stated a Ford man 
with perhaps a touch of malice, “avoids a 
bizarre look.” 

Nobody at Ford was happy about the 
oblong tail-light clusters on the ’58 car, 
and how they got that way is lost in the 
limbo of locked file cabinets. The result 
is that in ’59 the stylists have returned to 
the big, simpler round lights of 1957. 

‘The Plymouth retains its dart or wedge 
look even though, like Chevy and Ford, it 
scarcely has a piece of sheet metal on 
that is not dewy-fresh. The fins are 
brought forward into the basic sheet met- 
al and have less of that afterthought look. 
Proscenium arches frame the tops of the 
four headlights. 

In baseball parlance, the Chevy styling 
is out in left field, the Plymouth’s in 
center and the Ford’s in right. 

Glass area is tremendous in all the 
cars, The Chevrolet has close to 74/ square 
feet more glass than last year. The bulk 
of this is in the pompadour, compound- 
curve windshield pioneered by Chrysler, 
and in the back window. Chevy’s actual 
roof area is only 51.5 inches long. That 
compares with 64.5 inches for the Plym- 
outh and 78 for the Ford 

‘The “greenhouse,” as Detroit calls a 
car’s passenger compartment, has become 
one in reality. Despite tinted glass, the 
sun beats in on all sides. Worse, with the 
windshield sloped at 45 degrees, it tends 
to reflect into the driver’s eyes a mirror 
image of the shelf above the instrument 
panel. The only answer to that is to paint 
the shelf dead-black. That converts it into 
a heat-accumulator, storing the sun's in- 
frared rays for transfer to the passengers. 

While all three cars seek to bring in the 


FORD’S RAI FINS have been modified 
to a ridge atop a slender boom. Chevy's wing- 
like fin is repeated in tail light. Rear end of 
the Plymouth’s fin is now canted forward. 
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customers with looks, and mechanical im- 
provements are secondary, there are some 
notable exceptions. The Chevy has a 
slower steering ratio for easier parking, 
bigger brakes and an improved scat trans- 
mission in its Turboglide. Suspensions 
are softer, frames sturdier. 

Ford offers a new, two-speed automatic 
transmission, some 50 pounds lighter 
than the old Fordomatic. There's an op- 
tional limited-slip differential and a more 
responsive heater. 

Like the rest of the Chrysler Corp. 
cars [PS, Oct.] the Plymouth has added 
optional air-springing for the rear of the 
car only, combined with regular leaf 
springs to prevent disaster in case of 
pump failure. Comfort and convenience 
items abound seats, automatic 
non-glare rea s 
sitive headlight dimmers that will re- 
spond even to the tail lights of the fellow 
ahead. 

Horsepowers remain unchanged, gen- 
erally, or have backed off from the figures 
that for years were so assiduously pub- 
licized by the company sales departments 
Chevy has chopped 10 horsepower from 
its six-cylinder engine and added a 
smidgen to the torque. Only on a fuel- 
injection version with a hot cam has the 
output of the standard 283-inch engine 
been increased, and then only slightly. 
Last year's 348-inch engine now comes in 
more exotic versions with 300 and 315 
horsepower. 

Ford hasn't changed its engines one 
iota except to drop a four-barrel pot from 
its 332-inch offering. 

Plymouth’s engines remain substan- 
tially what they were except for the 
swollen 350-inch job, now up to 361 cubic 
ches. In that one, the horsepower re- 
mains at 305 but the torque is up 25 
pound-feet for added zip at takeoff. 

Compression ratios haven't been touch- 
ed with a single exception: Chevrolet's 
boost from 9.5:1 to 10.5 for the fuel-in- 
jection job with the special cam. 

Axle ratios are mostly unchanged ex- 
cept for Chevrolet, which has gone up a 
few notches for added performance but 


UNDER NEW FORD PANEL is heater that regu- 
lates output by amount of air going through 
core. Chevy Impala horn ring has thumb tabs. 
Plymouth has pushbuttons for air and heat. 
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less fuel economy. While all the manu- 
facturers talk confidently of more miles- 
per-gallon, the amount of gas they will 
save in 1959 over ’58 could be put in a 
thimble. 

For what they are worth, in a day of 
declining interest in performance, here 
are the zero-to-60 accelerations of the 
three cars in four-door-sedan_ versions, 
standard engines and axles, and the 
pler of their automatic transmissions, with 
two persons aboard: 

Chevrolet: 11.1 seconds. 
Ford: 13.1 seconds. 
Plymouth: 12.5 seconds. 

Those, in capsule, are the hardware 
packages. What caused them to be this 
way? Why so big? 

Go back, again, to 1956, the year of de- 
cision. Detroit had just’ giddily wound 
up a fantastic production of more than 
7,600,000 automobiles solely for domes- 
tic drivers. (In addition, several hun- 
dred thousand cars were shipped abroad.) 

This was the millennium. ‘The pattern 
of purchasing by U. S. motorists—in- 
cluding you—finally had been discovered. 
People tended to “upgrade” year after 
year, graduating from Chevies to Pon- 
tiacs, Fords to Mercuries, Plymouths to 


Dodges. 

Chevy, Ford and Plymouth had been 
growing in size and luxury for several 
years, and here was a chance to expand 
their sales. Bent on deliberate destruc- 
tion of the myth of the Low-Priced Three, 
they went at the job of self-improvement 
in earnest. They upgraded themselves. 
They got fancier. They cost more. 

‘There was perfectly good reasoning be- 
hind this. In 1948, out of every 10 cars 
sold, only four were Chevies, Fords and 
Plymouths. By 1956, out of every 10 
almost six were Chevies, Fords and 
Plymouths. 

Meantime, the little foreign cars kept 
unloading at U. S. docks in slowly in- 
creasing numbers. But they weren't any 
worry. While they were enjoying a mere 
one percent more favor from the Amer- 
ican motorist, the Big Three were 11.5 
percent more popular than they had been 


FORD WINDSHIELD is 20 inches high, 92 inches 
around at base. Same measurements for Ch 
are 29% and 95 inches, for Plymouth 25 ai 
83 inches. All corner posts are narrow. 
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How they 
compare 
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eight years before. This meant in num- 
bers, in 1956, that while some 300,000 
“small” cars—foreign and domestic—were 
being sold here, Chevy, Ford and Plym- 
outh were selling 3,400,000 bigger-and- 
better and higher-priced vehicles. 

Obviously, the public liked Chevies, 
Fords and Plymouths with a touch of 
mink on their trim, and was willing to 
pay the price for them. The little cars 
could have the crumbs from the table. 

id you, this was the thinking back 
in 1956. 

The model year of 1958 arrived—with 
cars that were designed back in 1955- 
and as the theatrical folk say, it laid an 
egg. Car buyers—including you, maybe 
—stayed away from automobile show- 
rooms in droves. Detroit sold a half-mil- 
lion fewer cars in the 1958 model year 
than it did back in 1949—and 11% million 
fewer than in 1956. The sale of used 
cars shot skyward—the factory blush was 
off of them, but they were cheaper. The 
rate of increase in the popularity of Ram- 
blers and the foreign imports went ups 

Prophets stalked up and down the land 
declaiming the merits of smaller cars and 
lower prices. The sun had set, they said, 
on the automobile as a display of “con- 
spicuous consumption.” Detroit was smit- 
ten on both cheeks, and smarted. 

But those 1959 cars had long since 
passed the point in the tool-and-die fac- 
tories where they could be recalled. They 
would arrive in the autumn of 1958 with 
the first frost. It takes 30 months to de- 
sign and tool for new automobiles, and 
no pushing of the panic button could 
stop them now. 

So, today, here they are, in all their 
size and finery. They symbolize Detroit's 
dilemma. And it’s the U. S. motorist’s 
dilemma, too. Was your resistance to the 
blandishments of 1958's handsome new 
buggies due only to a year-long business 
recession and a native caution about 
signing a long monthly payment contract? 
Or is it a permanent protest against 
rising prices? Or size? 

If price is the problem, how account 
for the fact that Ford can't fill its orders 
for Thunderbirds at $4,000-odd a copy? 
How account for your preference for 
Chevrolet Impalas, Ford Fairlanes and 
Plymouth Furies, all equipped with ex- 
pensive automatic drives and station- 


seeking radios, over the Plain Jane mod- 
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30 years ago: 
the Big Three before 
they got so big 


FORD 
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PLYMOUTH 
an 

wa 
Horsepow: 
ce 


els with six cylinders and manual shifts? 

If it be size, how account for the fact 
that Plymouth station wagons, almost as 
long as plush Chrysler New Yorkers, are 
selling at twice the rate of the industry? 
Plymouth’s wagons constitute 28 percent 
of its entire output; the industry's as a 
whole is 15 percent. 

All this bewilders and worries Detroit. 
For, in the face of falling sales, what 
does it matter whether Chevy, Ford and 
Plymouth get 60 or 70 or 80 percent of 
the market? To reduce it to an absurdity 
for emphasis, 80 percent of nothing is 
nothing. 

But Detroit is making an educated 
guess that its 1956 conclusions were cor- 
rect, that it’s on the right track in luxury, 
size and price. In two months it will have 


its answer. Each 10 days the factories 
collate their sales figures—they keep that 
close a count on the public’s pulse. By 
late December they will know whether, 
back in 1956, they were wise, or they 
goofed. Two months’ sales usually set 
the pace for the rest of the model year. 

Meantime, they're hedging. Tools and 
dies are being made for Detroit’s version 
of “small,” expensive, less ornate 
(and, bear in mind, less profitable) auto- 
mobiles. These can be put on ice, or even 
sent to subsidiary factories abroad, if the 
new editions of the Big Three prove to 
be as popular as their manufacturers 
hope. But if the bigger-better-costlier 
cars lay another egg, you'll see the 
smaller ones in the showrooms of Auto- 
mobile Row late next year. END 
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Taking the 


Trickery 


Out of 


Tire AAAS: 5 ners corman 


yoeeeesereoeseseceseeseeeeeeeeeeereooe 


New rules against deceptive labels, double-talk guarantees, 
and phony “sales” will help you get more for your tire money 


advertising has been going to the 

laundry. You still have to watch out 
for some pretty shady tactics, but now 
most ads give you a sporting chance to 
discover what’s being offered for how 
much. 

‘The machinery behind the cleanup is a 
new set of “Tire Advertising Guides” 
just issued by the Federal Trade Com- 
mission. In effect, it is a government bat- 
tle plan against the rampant falsehoods, 
deceptions, concealments and misrepre- 
sentations that have cast a long shadow 
over the replacement-tire business. 

Will the Guides mean an end to con- 
fusion about brands, prices, “levels,” dis- 
counts, special sales, and sleight-of-hand 
come-ons? Probably not. Even with full 
industry cooperation it would take more 
than a government document to un- 
scramble the bewildering and ever-chang- 
ing factors that tire buyers—and sellers 
—have to live with. 

What are the new Guides? Why were 
they needed? How much—and how soon 
—will they help you avoid buying pit- 
falls? Some of the key answers will be 
wrestled over by lawyers for a long time 
to come, but you can start using the 
Guides right now. To do so you should 
understand the practices at which they 
are aimed and some hard facts about the 
tire industry. 


Who makes what 


Tires are produced in the United States 
by 21 manufacturers and sold by an esti- 
mated 300,000 retail outlets. These in- 
clude about 10,000 regular tire shops plus 
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gas stations, mail-order houses, and hard- 
ware, auto-supply, department, and gen- 
eral stores. 

At the manufacturing level the $2-bil- 
lion-a-year industry can be roughly di- 
vided into majors and minors. The so- 
called “Big Five”—Goodyear, Goodrich, 
U. S. Rubber, Firestone and General— 
make all the original-equipment tires used 
on new passenger cars. They're also the 
biggest sources of replacement tires (1) 
under their own names; (2) through sub- 
sidiary manufacturing companies such as 
Kelly-Springfield (Goodyear); Fisk and 
Gillette (U. S. Rubber) ; and Hood, Dia- 
mond, Brunswick, and Miller (Goodrich); 
and (3) as suppliers of private-brand 
tires to wholesale distributors, service sta- 
tions, chain and mail-order stores, and 
others. 

The balance of the very substantial 
replacement market is shared by inde- 
pendents—Armstrong, Dayton, Dunlop, 
Gates, Lee, Mansfield, Seiberling, and 
many more. Independents share in the 
private-brand business, and many of them 
distribute tires under two or three dif- 
ferent brands of their own. 

This complicated—and bitterly com- 
petitive—trade structure has a direct 
bearing on the use of business practices 
that were never taught in Sunday School. 
When each brand is multiplied by two to 
four price and quality variations, you end 
up with a wild array of names and claims 
from which it’s nearly impossible to sift 
the important facts. 

To make it still harder for you to pene- 
trate to the truth, a good many manufac- 
turers and dealers have made free use of 
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misleading titles and price tags. These 
—and a few other forms of tricky ad- 
vertising—are the main targets at which 
the FTC has now drawn a bow. 


Grade descriptions 


Descriptions such as “first line” and “100 
level,” says the FTC, should not be used 
without “conspicuous, clear, and truthful 
disclosure of the meaning thereof.” 

Do these designations have any “truth- 
ful” meaning? The answer is Yes, but 
not too much and probably not what you 
think: If a manufacturer actually does 
maintain consistent quality standards, he 
may use the “first-line” label for the best 
tire he makes exclusive of those with 
extra-cost premium features. 

Thus for the five brands that supply 
Detroit's needs, first line should mean 
original-equipment quality as established 
by car manufacturers’ specifications. For 
all other tire brands the term can “truth- 
fully” represent almost anything the 
brand owner decrees. Many independent 
first-line tires are every bit as good as 
original equipment; others are two or 
three rungs lower in materials and con- 
struction standards. 

Under the new Guides, therefore, an 
ad that mentions a tire’s “line” is sup- 
posed to let you know who sets the stand- 
ards. “Joe’s First Line First Quality” 
may really be a fine tire at a bargain 
price. But if you don’t know Joe, all 
the label proves is that his best tire is 
generally round and holds air. 

Unlike “lines,” tire “levels” once had 
some official standing: They're a throw- 
back to price schedules set by the war- 
time Office of Price Administration. OPA 
used the retail price of original-equip- 
ment replacements as a base and called 
it “100 level.” If a manufacturer asked 
half again as much for a tire (presumably 
his “premium”), it automatically be- 
came 150-level. Lower-priced tires were 
scaled down proportionately to 90, 80, 70 


or some other number based on a relation- 
ship to 100-level. 

Even when it meant something, there- 
fore, tire level was based solely on manu- 
facturers’ price tags—which in themselves 
were sometimes a source of deception. 


“List” prices and discounts 


Countless millions of tires made to sell 
for $12 have been bought for $12 or more 
by people who thought they were getting 
$30 value. Now, in a rule that may echo 
through many other types of business, the 
FTC is attempting to eliminate fictitious 
list prices on tires. If it succeeds, it will 
raise hob with Smiling Sam's bargain ads. 

Inflated list prices are a staple of the 
tire trade and part of the calculated de- 
ception about lines and levels. ‘They 
obviously make it easier for unknown 
brands to compete against those with 
greater public acceptance, since a $30 
list helps foster the illusion that your $15 
tire is really first-line quality. 

Pricing shenanigans also lend them- 
selves to deceptive ““Two-for-One” claims, 
“One-Cent Sales,” and bold promises of 
‘50 percent off.” The usual gimmick is 
that you have to buy one or more tires 
at the “regular list price” to get another 
one at cut price. 

In their worst form, advertised prices 
have been used simply to lure you into 
the store. When you respond to the bait 
you may be told the store has run out of 
your size, or that the offer applies to a 
much shoddier tire than you thought. 

The FTC is now trying to box in all 
these common practices. An advertised 
price, say the Guides, “should be the 
bona fide actual selling price” of a tire 
the dealer has in stock and wants to sell. 


Deceptive designations 


Another blockbuster dropped by the FTC 
may ultimately blast fancy titles off half 
the tires on the road. It’s an axiom of 
the business that the classiest names are 


Got Any Complaints About Tire Ads? 


To act against deceptive advertising, FTC 
lawyers usually need evidence that someone 
has been deceived. So if you've been taken 
in by tire claims, send them the facts. In- 
elude supporting data—a copy of the ad and 
details about the portions that proved to be 
untruthful or misleading. Address Mr. Paul 
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Butz, Bureau of Consultation, Federal Trade 
Commission, Washington 25, D. C. The Com- 
mission may take action against the adver- 
tiser, to force him to be more truthful in his 
future advertising claims. However, it cannot 
get you an adjustment or act as a collection 
agency. 


often tacked onto the cheapest tires. The 
Guides state in unmistakable language 
that “Supers,” “Deluxes,” and “Su- 
premes” may not be used when they 
“have the capacity to deceive.” If a man- 
ufacturer’s best tire is called “standard,” 
his third line should no longer be labeled 
“Super Deluxe High Standard.” 

Names like “New Tread,” “Nu-Tread,” 
and “Snow Tread” have also come under 
FTC scrutiny. If they apply to used, re- 
treaded casings, ads must “clearly and 
adequately disclose that same are not 
new products.” 

Plies 

Designations that might cause confusion 
about the number of plies will now have 
to be clarified. If a “Super 6” is actually 
a four-ply, this fact should be revealed. 

There are other ways in which the word 
“ply” has proved itself a handy deceiver. 
Some manufacturers count breaker strips 
—narrow bands of fabric between tread 
and carcass—as full-fledged plies. The 
FTC has now officially defined a ply as 
“a layer of rubberized fabric . . . extend- 
ing from one bead of the tire to the 
other.” Including anything less than this 
in the ply count is a form of deception. 

“Ply ratings” are in a slightly dif- 
ferent class. They do have a recognized 
meaning for commercial tires and may 
continue in use. A tire that legitimately 
has a six- or eight-ply “rating” may be 
advertised as such, but the description 
must be “accompanied by conspicuous 
disclosure of the actual number of plies.” 
Guarantees 
If you've ever tried to get an adjustment 
on a “fully guaranteed” tire, you may 
have wondered how such a broad promise 
could say so little. 

It’s easy. Tire guarantees vary con- 
siderably. In most cases they are “pro- 
rated” or scaled down in proportion to 
the time or mileage you've already gotten. 
Some guarantees cover original defects 
only; some protect you against tire fail- 
ure from a specified list of causes; and 
some are unconditional, which presum- 
ably means that you'll get a proportional 
adjustment if the tire fails within the 
guarantee period as a result of any road 
hazard. A “full” or “lifetime” guarantee 
may mean any of these things or nothing 
at all. But henceforth, according to the 
0 238 
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The Case of the 
Crooked Collector 
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: g silver coins from the tax 
= collectors of his 12 provinces, bein; 
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differing amounts, each of the huge 
coins would weigh a full pound. 
Suddenly a ragged man dashed in 
and fell to his knees. “Majesty!” he 
cried. “One of your collectors is a 
thief. He made me rub each of the 
{coins he sent you with a rough cloth, 
2 removing one ounce of silver from it: 
= Lerave pardon and a reward, His 
+ name is 
{At this moment a thrown dagger 
2 silenced the speaker forever. 
: _ Each bag bore its collector’s name, 


hing the coins would revea 
. But the Sultan had only one 
sufficiently accurate scale, an Ameri- 
can penny-in-the-slot machine. And 
+ he had only one American cent. 
+ Therefore he could weigh any num- 
{ber or assortment of coins, but make 
only a single weighing. How could 
this reveal the underweight coins? 
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Adapted from Parse 
Tight, 1938, by Geo 


Nobody can read your mind. 
You may be the smartest man in 
the company but it won't do you 
much good if you can't put your 
ideas across in clear and 
forceful language that holds 


your listeners’ attention 


By Max Gunther 


‘OUR boss calls you into his office. 
‘The production manager and a cou- 
ple of other executives are there. 

“Joe,” says your boss, “you've been work- 

ing around that new process more than 

anybody else. What do you think of it? 

Reckon it’s paying off?” 

All eyes are on you. The executives 
lean forward expectantly. 

What’s your contribution? Do you 
mumble an awkward, badly organized 
reply that leaves your hearers wondering 
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just what you mean? Or do you give them 
a crisp, clear, useful answer? 

When you're gone, does one executive 
say: “That man has a sound head on his 
shoulders. What's his name, again?” 

Every office and industrial shop has its 
quota of anonymous men. They're as in- 
telligent and hard-working as anyone else, 
but no one pays them much attention. 
When big promotions are handed out, 
they’re forgotten. The reason can often be 
summed up in a glib-sounding but mean- 


ingful phrase: They don’t communicate 

Nobody can read what's in your brain 
No one is likely to discover that you have 
a keen mind for problems, or a fund of 
valuable ideas, until you feed this infor- 
mation out in the form of words—usually 
spoken words. Talk is your best means of 
advertising yourself; and advertise your- 
self you must, or you're in serious danger 
of being lost in the shufife. 

You'll be talking every day of your ca- 
reer. Sometimes it'll be only to one man: 


You'll be discussing a problem, asking 
for a raise. At other times, it'll be to a 
small group, maybe a committee meeting. 
Later you may find yourself on a plat- 
form, speaking to a bigger audience. This 
is especially likely if you're in a technical 
field, because today companies like to 
send technical people out for public- 
speaking engagements. 

To a great extent, your success in land- 
ing the big jobs ahead will hinge on how 
well you answer this endless demand for 
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talk. “People who have learned effective 
speaking stand out,” says Thoburn Stiles, 
who teaches talk at General Electric. 
“The gain in poise alone is invaluable.” 

‘Thus, if you consider yourself less than 
a good speaker—if you feel uncomfort- 
able as you talk, if you sense that you 
aren’t getting your meanings across—bet- 
ter spend a little time on improvement. 
Virtually every adult-education program 
includes a course on speaking. You may 
want to sign up for such a course at night. 

Or run your own course: Get a few 
friends together and schedule sessions of 
practice and mutual criticism. For text- 
books, see your local librarian. There are 
plenty of good books and pamphlets on 
the subject. 

‘The first thing you'll learn may sur- 
prise you: Whether you're talking to one 
man, five, or 500, the principles of ef- 
fective speaking are the same. The only 
real differences are those dictated by com- 
mon sense—that you need, for example, 
to talk louder to a big group. 

“Every time you open your mouth with 
a purpose, you're making a speech,” says 
the American Management Association’s 
David C. Phillips, who teaches speaking 
to company employees sent him from all 
over the world. “There is really no such 
thing as a science of public speaking, as 
opposed to a science of living-room speak- 
ing. Both are branches of the same tree.” 

In Phillips’ AMA classes, students’ 
talks are tape-recorded at the beginning 
of the course and at intervals through to 
the last day. Listening to some pairs of 
tapes made as little as two weeks apart, 
it’s hard to believe you're hearing the 
same man. 

The science of talk breaks down into 
two main parts: what to say, and how to 
say it—organization and delivery. 


What to say 


In teaching organization, Phillips uses 
a formula developed by two former New 
York University professors, Richard C. 
Borden and Alvin C. Busse. They hold 
that there are four common types of un- 
favorable reaction on the part of listen- 
ers: (1) Ho hum. (2) Why bring that 
up? (3) For example? (4) So what? You 
can avoid all these potential killers by 
your choice and organization of subject 
matter. 
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Ho hum. Your hearers are bored or 
anxious to be doing something else. 

As your first step in making them want 
to hear you, says Phillips, “tune in on 
them.” Assess their experience back- 
ground—what they know, what they’ve 
seen—and tailor your words closely to it. 
‘Talk in terms of things familiar to your 
listeners. Don’t ever try to snow them 
with technical or fancy terms from your 
own background. Far from impressing 
them with your knowledge, this will bore 
them stiff—or, worse, irritate them. 

Assess their mood, too, and fall in with 
it as far as possible. For instance, don’t 
try to bring up a serious or unpleasant 
subject with a group of men about to 
leave on a weekend fishing trip. If your 
mood is counter to theirs, they won’t 
listen closely and they won’t remember 
what you've said. 

Unless it’s unavoidable, says Phillips, 
never say anything important to a man 
when he’s angry, when he has just made 
a mistake, or when he's excessively tired. 
Don’t ask your boss for a raise, for 
stance, at the end of a long, hot, crisis- 
fraught day. He may no longer be capable 
of absorbing your arguments, and he isn’t 
likely to care much anyway. 

As you start to talk, take great care 
to tell your hearers why they'll find it 
valuable to listen. Adopt their point of 
view. Don’t tell your boss: “The stock- 
room needs reorganizing. I never know 
where anything is, and some nights I 
don’t get home till ‘nine o'clock . . .” Put 
in terms of his problems, not yours: 
“Things would run a lot smoother for 
you if the stockroom .. .” 

“This ‘you’ approach is the best atten- 
tion-getter we know,” says A. J. Drucker, 
talk teacher at International Business 
Machines. “It’s far better than the tired 
old trick of opening a speech with a 
funny story.” 

Why bring that up? Your audience 
isn’t sure where your words are heading. 
Unlike written language, says James M. 
O'Neill in his book, Extemporaneous 
Speaking, spoken language must be “in- 
stantly intelligible.” Your listener can’t 
jump back a paragraph to pick up a lost 
thread of meaning, or skim forward to see 
where you're leading. “Never say any- 
thing,” says William West, an engineer 
who teaches speaking at General Electric, 
“without first telling your hearers exactly 


‘8 ail In how you say it... 

In_H18 book, Egtemporancous Speak- 
ing, James M.'O'Neill stresses that you 
halve other tools Veatden words them: 
selves to use in making your talk clear 
and colorful. Here's an exercise adapted 
from the book: 

Take the sentence, “John Smith is an 
honest man.” Say ‘the sentence aloud 
eight times, not changing a word, but 

psing voice tone and pitch, res, 

expressions, and everything else 
atyeur command to give it these eight 
ferent meanings: 


1, John Smith is beyond doubt an 
honest man. 


why you're saying it.” Otherwise, they'll 
be so busy figuring out how the words 
contribute to the purpose that they won't 
absorb the words themselves. 

For example, suppose you phone a de- 
partment-store adjuster with a complaint 
about an electric saw you bought. You 
introduce yourself and start in: “Couple 
of weeks ago I ordered an electric saw 
from you people. The salesman told me 
he was sold out of the model I wanted, 
so...” By the time you're halfway 
through your complex story, the adjuster 
is lost. To keep him with you, start with a 
short introduction to focus your speech, 
giving a reason for the words that will 
follow: “I just got a bill from your store 
for an electric saw I’d ordered. The bill 
is $10 too high. Let me explain how it 
happened: Couple of weeks ago . . 


Hints on stage fright 
@ Welcome a little nervousness. Ex- 
perts say it’s nature's way of super- 
charging for extra effort. Even vet- 
eran ers are keyed up beforehand. 
© Look your listeners straight in the 
eye: If the audience ce is big, Jet yo ‘your eyes 
rove around 
fied self-confidence. Avoiding 
rers’ gaze leaves you fright 
Soa visual sia: a blackboard to 
seribble on, charts an ms, model 
kts dissclves the problem of 


Bist te do with yore bade eos tale 
@ Make no attempt to memorize what 


our 


2. As far as I know, John Smith is 
an honest man. 


3. After hunting high and low, I’ve 
finally found an honest man : John Smith. 


4, Despite all circumstantial evidence 
to the contrary, I still contend that John 
Smith is an honest man. 


5. John Smith is not an honest man. 
& Is John Smith an honest man? 

John Smith is an honest man, but 

his brother isn’t. 


8. John Smith, while an honest man, 
has other shortcomings. 


“Never merely talk about something, 
urges Phillips. “Always talk to a point.” 
Suppose a men’s group in your company 
or town asks you to speak about antique 
cars, your hobby. Don’t make your 
speech “All I Know About Antique Cars.” 
Instead, give it a sharp focus, perhaps 
“Were the Old Flivvers Better Built?” 
‘That way, it'll be much easier for you to 
keep your listeners aware of where your 
words are heading. 

For example? Your audience isn’t 
satisfied with generalities. Don't say: 
“There's a lot of grumbling about the 
company vacation policy.” Be specific. 
Tell how many people are grumbling, and 
exactly what aspects of the policy are un- 
popular, and precisely why. “Unless you 
support a statement with examples,” says 

[Continues on page 246) 


you're going to say. Informality adds 
vividness to your talk. 


@ Ina formal speech, let a moment of 
silence go by after you've stood up and 
before you start talking. Take a deep 
breath, look around at your audience, 
and collect your thoughts. 

© Pause often. Don’t feel you must 
fill every second with talk. 

© Talk Lapa aen! so that you have 
time to take id breaths. Other- 

wise, you co fallare”™6 on. 
dition’ in which your voice becomes 
breathless, shaky and weak. 
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Pontiac ih 
Goes Tyee 


Yesteryear’s older, gawky brother of Chevrolet moves up in 
the world and makes a bid for the automotive social register 


who designed the Pontiac auto- 

mobile decided to wipe its nose 
and put it in long pants, In the 1956 
models they scrubbed its face. In 1957 
and 1958, when they attired it in store 
clothes, the Pontiac began taking on a 
mature, if brash, appearance. 

Now the 1959 Pontiacs are here, and 
the transformation is complete. Cham- 
pions of the car will say that it’s the 
most beautiful of the entire new U. S, 
crop, and it may well be. 

In the department of vital statistics, 
the vehicle (once again!) is lower. And 
(you will just have to accept this on 
faith) it’s up to nine inches longer and 
more than three inches wider. 

It wasn’t ballooning the size, of course, 
that took the Pontiac out of homespun 
knee britches. It was the styling, which 
is surprisingly restrained and artfully 
simple. It was also the engineering of the 
machinery, which is sophisticated and 
second to few in power and performance. 

In looks and behavior, the Pontiac, in 
a manner of speaking, has moved into 
a better neighborhood. It’s no longer 
merely an older, gawky brother of the 
Chevrolet. At long last, it has its foot 
in the door of the automotive social 

register. 

Mechanically, the most obvious change 
in the car is in tread width, the lateral 
distance between the wheels. The front 
tread is just shy of five feet—five inches 
wider than in 1958. The rear tread is 


\ HALF-DOZEN years ago the people 


Hardtops crouch as low as 54.6 inches. Car lengths range from 213.7 to 220.7 inches. 


64 inches, more than 414 inches wider. 
Cause and effect: This is the natural 
result of the adoption by the parent cor- 
poration, General Motors, of interchange- 
able body parts [PS, Oct.]. With Pontiac 
sharing parts with two of the Buick series 
of cars, two of the Oldsmobiles, all the 
Chevrolets and one series of the Cadillac, 
it was inevitable that the overall width 
of the 1959 Pontiac would go up. In 
1958 the width was 77.4 inches. It’s now 
80.7 inches, which figures out roughly at 
6% feet—or within a long foot of the 
legal limit for trucks in many states. 
‘here is a maximum variation of ex- 
actly nine-tenths of an inch among the 
widths of all five GM cars for ’59. 

Stretching the Pontiac treads was based 
—let’s be fair—on sound engineering 
principles. A car’s “roll rate,” the readi- 
ness of the body to lean on a hard turn, 
varies as the square of the tread. So a 
wider tread means more “roll stiffness.” 
Centrifugal force transfers less weight 
from the inside to the outside wheels in 
a sharp, fast turn. For a given car height, 
a wider tread also automatically produces 
a lower center of gravity, which means 
more stability. 

Additional happy results are attributed 
by the Pontiac engineering staff to widen- 
ing the tread—less steering-wheel fight in 
a crosswind and an opportunity to soften 
the springs without degrading the car’s 
cat-footedness. 

“And then, too,” said one engineer 
wryly, conscious of some shameful U. S. 
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driving habits, “you've got more chance 
of keeping two wheels on the road in a 


What he didn’t explain was how to get 
those same two wheels through home gar- 
age doors that were built for Model A 
Fords. 

Engines are newish. Bearings are big- 
ger. Last year Pontiac offered an even 
half-dozen engine options ranging in 
power from 240 to 310 horses. For 1959 
the options number eight, ranging—and 
mark the decrease—from 215 up to 345 
horses. 

The basic engine is the same on all 
these options. It’s a 389-inch job, up 19 
inches in cubage since 1958 by virtue of 
leaving the bore at 4.06 inches and length- 
ening the stroke from 3.56 to 3.75 inches. 
The horsepower choices are produced 
quite simply—by juggling compression 
ratios and carburetion. Compressions run 
from 8.6:1 to 10.5:1, and carburetors from 
a two-barrel through a four-barrel to three 
two-barrels. 

Regular fuel will burn nicely in an 8.6. 
At 10 and up you'd better say premium 
please to the pump jockey. 

Pontiac has invested some of its added 
cubage in torque, that push at the rear 
wheels for takeoff, and for passing in the 
middle-speed ranges. The 215-horse en- 
gine has 36 more foot-pounds of torque 
—a total of 390—than the 240-horse en- 
gine had in 1958. The 345-horse engine 
has 25 more foot-pounds—a total of 425 
—than last year's 310-horse job. 


HOODED INSTRUMENT CLUSTER contains new 


blinker lights for temperature and oil 
ig pe me. 


glove-compartment door (not visible, 
comes a handy snack bar when lowered. 
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‘The company has introduced a switch 
on the dying horsepower race that is 
common this year to many cars: A motor- 
ist can have his horsepower cake and eat 
it, too. When the conversation on the 
front lawn of a hot Sunday afternoon 
turns to automobiles, a man will be able 
to boast as proudly as ever about his 
car’s horsepower. 

But now all that horsepower needn’t 
cost him any more in fuel. The synchro- 
mesh axle ratio is down from 3.42:1 in 
1958 to 3.23, and that for the Hydra- 
Matic transmission from 3.23 to 3.08. 
For the penny-watcher, an axle ratio as 
low as 2.87 is available. 

The lower the ratio, the fewer the rev- 
olutions of the engine per mile; and the 
fewer the revolutions, the less the gas 
consumption. But don’t forget: Perform- 
ance drops, too. 

Fuel injection is no more in the Pon- 
tiac. Too expensive, too unpopular, too 
hard to service. 

Pontiac, with Oldsmobile and Cadillac, 
benefits from still further research on 
Hydra-Matic. Transitions from one gear 
to another are unbelievably smooth in the 
new models. 

A bigger car naturally means more leg- 
and hip-room for the driver and his pas- 
sengers. And even with a lower roof, 
there’s a mite more head room in the front 
seat and only an inconsequential reduc- 
tion in the rear in the 1959 Pontiac. 
Here’s a comparison in inches on one 
model, and it's given here because it typi- 


beng FILLER DOOR is centered, immediately be- 
w deck lid. Bigger brakes, moved slight) 

teboard, have bigger effective lining area an 

in front, a heat-dissipating flange on drums. 


| 


TRUNKS measure 55 inches wide, five-feet- 
up in length, depending on the series, 


fies what’s happening to most Detroit 
cars this season: 


1958 1959 
Front leg room 44.5 8 
Rear leg room 41.4 5 
Front head room 35 6 
Rear head room 34.3 2 
Front hip room 62 3 


Rear hip room 
But despite thin roofs, now on all the 
GM cars, the low silhouettes have been 


NO UNSWEPT GLASS here in the middle: Wipers 
overlap 2% inches. They're electric, and oj 

erate in parallel. The windshield, curving back- 
ward into the roof, is 26.5 inches high. 


19.5 inches high, an increase of two inches. 
Usable luggage space runs up to 24 cubic feet. 


achieved only at a cost. The 1958 Pon- 
tiac front seat was only marginally com- 
fortable at 10.2 inches off the floor. The 
1959 height is down to 9.9 inches, and the 
back seat is down from last year’s 12.8 
inches to 9.7. 

Moreover, something else had to give 
in the process of creating head room—the 
road clearance. For 1959 it’s chopped a 
half-inch to a bare 5.7 inches. That 
means the side rails will clear crab apples 
and garter snakes with plenty to spare. 

Fewer options. In a time when auto 
manufacturers consider it a breach of 
good manners not to announce a galaxy 
of expensive appurtenances with each 
model change, it’s pleasant to report that 
one company has junked some options. 
The new Pontiac not only is without the 
catnip of fuel injection. It’s also without 
last year’s “memory seat”—the eerie 
thing that moved the seat back and forth 
at a turn of the ignition key—and a door- 
lock warning light. The outside spare- 
tire carrier is gone, too. 

In token of Pontiac’s new status in the 
social swim, it has gone to court for some 
name changes. The Chieftain and Super 
Chief were too gauche. They are excised, 
kaput. Remaining as series designations 
are the classy-sounding Star Chief, Cata- 
lina and Bonneville—Devon Francis. 
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By Herbert O. Johansen 


HE device that meters your gas 
| consumption is a “breathing” ma- 
chine. It inhales from the street 
main and exhales into your house line in 
measured gulps that add up to a monthly 
billing of cubic feet of something you 
can’t see or weigh, but do pay for. 
The positive-displacement dry meter 


VALVE OUTLET PORT 
VALVE INLET 


PORT + 
— \ 
re ‘OUTLET TO 
HOUSE LINE 
INLET FROM MAIN — 
? 


Bellows and sliding valves 


was invented more than 100 years ago. 
‘The one you have works in the same way, 
but it is smaller, more rugged, more ac- 
curate. Before it was invented a house- 
holder on the gas line was charged by the 
number of gas burners or lights he had. 
To make sure that night owls didn’t go 
over their quota, a gasman came along in 
the late evening, tapping a stick on the 
sidewalk—a signal that it was time to 
turn off the gas. 

Before gas could become big business, 
a “cash register” was needed at the point 
of sale or use. In the early days wet me- 
ters were used briefly but they proved to 
be unsatisfactory. The story goes, how- 
ever, that they were popular with the men 


‘VALVE COVER 


Gas Meter Works 


direct the flow and spin the dials that indicate how much you use 


whose job it was to replace the water in 
the meters with whisky as freezing weath- 
er approached 

4 practical dry meter made its appear- 
1844 and it came to stay. Last 
30,000,000 of them throughout the 
country measured seven trillion cubic 
consumer gas (more than 
f it natural gas) to ring up a 
about four billion dollars. 
used as nple on these 
pages is a three-chs meter made by 
the Sprague Meter Co., of Bridgeport 
Conn, Yours may be of another make, 
look diffe 
different _v 
principle of ope 


but the 


is the same 


VALVE INLET PORT 


VALVE OUTLET PORT 


BEVEL-GEAR hs 


‘The meter is subjected to a standard 
house-line pressure at all times, whether 
any gas is being used or not, When you 
turn the gas on you start the meter work- 
ing by | in the 


Since 
t, or adjoining, cham- 
constant, the diaphragm 


remains 


agm is approaching the 
sition, the other diaph 
filling (inhaling) cycle. 

This motion of the diaphragms, acting 
like pistons in a reciprocating engine, is 
transferred by a crank link (connecting 
rod) to a central vertical shaft that turns 


gm is in 


How to read your gas meter 


NOTE DOWN THE LOWER of the two numbers be- 
tween which each of the dial hands point. Above 
is a “previous” reading of 4- low is a 
“current” reading of 4-9-8-1. The difference be- 
tween the two readings—175—with two zeros 
added—is the amount of gas you have used 
between readings: 17,500 cubic feet. 


a valve cover at the top of the meter. 
Moving counterclockwise in a planetary 
path around the center of an intake-outlet 
valve, it times the filling-exhaust cycles 
of the chambers, somewhat as a distribu- 
tor controls the firing cycle of an auto- 
mobile engine. 

‘As the valve cover turns, it also oper- 
ates, through a flag arm, or stud, the gear 
train that measures the gas you are using 
and translates it into dial readings of cu- 
ic feet. 

Gas meters have to be accurate, not 
only to protect the customer and the util- 
ity company, but because of state laws. 
In New York, for example, meters are re- 
quired to be accurate within two percent, 
and must be replaced or removed for test- 
ing every seven years. Should they be in 
error, however, the American Gas Associ- 
ation says that the erring is likely to be 
14 to one on the “slow” side, in your 
favor when the bill arrives. 

Sensitivity, the ability to detect even 
the faintest “breathing” of the “Jungs,” is 
a gas-meter must—especially where pilot 
lights are concerned. A single pilot light 
may use as little as one-quarter cubic 
foot of gas an hour, or 1/700 the capacity 
of the average home meter. But since pilot 


2 rorutar science 


lights are on all the time, they may ac- 
count for as much as one-quarter of the 
monthly gas bill. 

When you turn on the oven light for 
a big six-hour Thanksgiving turkey, you 
will have used up 120 cubic feet of gas be- 
fore it is golden-brown tender. In the 
Northeastern states this will add about 
18 cents to your meter reading, but less 
than 10 cents in gas-rich areas such as 
Oklahoma. On the other hand, boil a three- 
minute breakfast egg on a top burner and 
your meter will click up only about half 
a cubic foot. 

Coming up is a meter that will convert 
these cubic feet of gas consumption into 
direct index readings of dollars and cents. 
When the happy day arrives, the house- 
holder will be able to glance at his meter 
any time of day or night and read exactly 
how much he owes. 

Meters vary in capacity. If you have 
only a cooking range and a gas water 
heater, the chances are that your meter 
is of the 175-cubic-feet-an-hour size. Add 
a gas-heating plant, and you'd probably 
get one that can handle 240 cubic feet an 
hour. For large apartment houses, hotels 
and factories there are meters that cycle 
1,000 cubic feet of gas an hour. 

Recently the American Meter Co., of 
Philadelphia, came out with a new small, 
60-cubic-feet-an-hour capacity meter— 
half the size of standard home meters. It 
is of the familiar “box” type, but of weld- 
ed construction so that it cannot be 
opened. With clean natural gas taking 
over, it is not expected that there will be 
any need to take these meters apart. Ad- 
justments can be made from the outside 
to keep them in perfect operating condi- 
tion for perhaps 30 years or more. 

Gas meters, on the whole, are well be- 
haved. Sometimes, however, they do de- 
velop squeaks, squawks or whines. In an 
electric meter that wouldn’t matter, but in 
a gas meter the pipes act as sounding 
boards throughout a house—making for 
eerie and alarming effects when the har- 
monics happen to be right (or wrong). 

“There’s-a-burglar-in-the-house,” calls 
have frequently sent local police scurry- 
ing to “nab” a culprit that turned out to 
be merely a gurgle in the gas line. And 
there is at least one instance of a wall 
being ripped out to rescue a trapped kit- 
ten that was only a miaow from the gas 
meter. END 


Rambler Brings Out 
Smallest U.S. Wagon 


And the big Ambassador gets a 
new axle ratio to wring more 
mileage from its 270-hp. engine 


HE smallest U. S. mass-production 
automobile, the zippy Rambler Amer- 
ican, appeared in revived dress when its 
1959 editions were announced last month 
—it was a station wagon and a sedan. 


Ambassador boasts a new grille and side ornamentation, light-reflective panels in fins. 


American Motors had not made a wag- 
on on a 100-inch wheelbase since 1955. 

The new wagon has 52 cubic feet of 
cargo capacity with the rear seat folded 
down. There’s a rear-wheel sheet-metal 
cutout like the sedan’s. 

On the company’s big car, the Ambas- 
sador, the axle ratio is reduced from 4.1:1 
to 3.54:1 so its 270-horsepower engine 
will go farther on a gallon of gas. 
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INSIDE MONSTER ATOM-SMASHER at Livermore, 
Cal., mighty stream of hys particles hur- 
tled through these doughm ped drift tubes _ 
of up to 10-foot diameter. Looking toward front | 
end, photo shows sheet-copper tube, or “liner,” 
of more than 50-foot diameter, crinkled by water- 
cooling pipes soldered to its exterior. Through it 
pulsed thousands of kilowatts of power. 


Plutonium . . 
bombs are made of . .. an explosive 18 
million times as powerful as TNT . . . 
more valuable by far than gold .. . 
strangely warm to the touch .. . not mined 
but created by alchemy . . . This was the 
precious atomic-age metal whose lure in- 


. the silvery stuff that A- 


spied a bold plan to make it in a giant 
electric gun—and led to the amazing story 
told here. Photos above (from AEC’s 
‘Argonne and Los Alamos Laboratories) 
show, left to right: plutonium solution 
that yields the metal; “button” of pluto- 
nium metal; and metallic plutonium rod. 


U.S. bares story of 


The Most Fantastic 
Atom-Smasher 


By Alden P. Armagnac 


NE of the biggest and best-kept of 
O U.S. atomic secrets can now be 
told. Kept under wraps for years, 
it is the story of an atom-smasher big 
enough to swallow a house—and of the 
part that it played in a famous scientist's 
startling plan to make plutonium for A- 
bombs with a gigantic electric gun. 
Called the Materials Testing Accel- 
erator to hide its purpose, the monster 
atom-smasher was operated for nearly two 
years in a building as big as an airship 
hangar at Livermore, Cal., and was then 
dismantled. Reports of what its operators 
had been up to were stamped with a big 
“SECRET” and locked up in Atomic 
Energy Commission files. 
Lately the AEC has pulled out some of 
them, crossed out the “SECRET,” and re- 


stamped them “Declassified.” So quietly 
has it done so that this reporter discov- 
ered it only by coming upon headline- 
making revelations from the “MTA re- 
ports” buried deep among thousands of 
routinely published, fine-print abstracts 
of available AEC documents. 

From the Library of Congress, this 
magazine has obtained photostatic copies 
of the long-secret reports. Queried on 
points left unexplained, the AEC has now 
kindly provided Poputar Science with 
authoritative answers; and, from its ar- 
chives, has furnished photographs and 
drawings. Thus assembled, here is the 
story, told for what is believed to be the 
first time in public print: 

Housed in the world’s biggest vacuum 
vessel—a steel tank 60 feet in diameter 
and 87 feet long—the $13,000,000 Mate- 
rials Testing Accelerator was secretly 
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completed at Livermore in January, 1952. 
It was an atom-smasher of the electric-gun 
type, called a linear accelerator, or “linac” 
for short—a vacuum tube straight as a 
rifle barrel, down which atomic particles 
are fired like bullets at a target. But no 
such linac as this was ever built before 
or since. 

The fantastic diameter of its 60-foot- 
long copper tube or “liner,” which could 
be fed with 9,000 kilowatts of radio- 
frequency power, exceeded 50 feet. (‘That 
compared with the 38-inch diameter of 
the great 40-foot-long University of Cali- 
fornia linac at Berkeley.) Shaped like 
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BIGGEST VACUUM VI 
SEL ever built, 60 feet i 
diameter and 87 fee 
long, housed Materials 
Testing Accelerator. 
‘Men and truck in photo 
show comparative size. 
Door 20 feet in diame- 
ter, opened at tank's 
bottom, admitted rail 
car handling drift tubes 
Concrete ‘Blocks like 
those seen formed un- 
broken wall of shield- 
ing while the accelera- 
tor was running. 


a section cut transversely from a 20-sided 
pyramid, this water-cooled atomic gun 
barrel tapered from a maximum diameter 
of 59 feet at the front or injector end to 
53 feet at the other. 

Shot into it from an electric-arc device, 
hydrogen ions hurtled along the axis 
through doughnut-shaped “drift tubes” 
weighing up to 30 tons apiece. As in all 
linacs, they shielded the flying particles 
from the big tube’s pulsing electric force, 
except during the half of its cycle when 
it would give them a forward boost. These 
copper drift tubes also contained power- 
ful magnetic coils, to focus the beam of 


CUTAWAY VIEW shows 
Material i 


ike building. It 
was remotely operated 
from ground-floor con- 
trol room in corner of 
building nearest in pic- 
ture. Concrete wall sur- 

ing vacuum vessel 
held accelerator 


that 
was shielding for pro- 
tection from its power- 
ful radiation, 


TARGET END of Materi- 
als Testing Accelerator 
called for heaviest pro- 
tective shielding of all. 
A crane stacked these 
concrete blocks to form 
a wall nine feet thick 
around the target cham- 
ber, where impact of 
mighty beam loosed 
shower of neutrons and 


measured history: 
ing beam current of al- 
most a quarter ampere. 


particles, instead of customary focusing 
grids, The high-current beam of the 
Livermore machine would melt any grid 
in its path. 

To handle the huge drift tubes, a rail 
car ran on standard-gauge track ‘within 
the accelerator, all the way along its 
bottom. The rails were of manganese- 
hardened copper. Steel rails could not be 
used, because of their magnetic proper- 
ties. The mighty radio-frequency field 
would heat them to incandescence. 

Behind the unprecedented dimensions 
of the Materials Testing Accelerator lay 
the aim of achieving an unheard-of “fire- 


DESIGN of fantastic Ma- 
terials Testing Accelera- 
tor is shown in AEC 
diagram, reproduced 
just as it appeared in 
ith ac 


power” with atomic bullets. A conven- 
tional linac’s beam current, the measure 
of the rate at which it can bombard a 
target with atomic particles, reaches peaks 
of a few millionths of an’ ampere. The 
goal of Livermore’s giant machine was a 
fabulous quarter of an ampere. 

No toy for academic browsing behind 
ivy-covered walls, this atom-smashing 
brute meant business—military business. 

Its mission was to develop a revolu- 
tionary way to make plutonium for atomic 
bombs. In contrast with the standard 
procedure of bombarding uranium with 
neutrons in great chain-reacting piles like 


target. 
seen enclosed in its 
great vacuum vessel. 


4 
4 
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those of Hanford, a secret new plan would 
dispense with piles and a chain reaction 
entirely. 

In the proposed new “electronuclear” 
method, a gigantic linear accelerator 
would turn uranium into plutonium. To 
do this, its high-current beam of deuterons 
or heavy-hydrogen particles would be 
converted into a shower of neutrons by 
collision with the first of a succession of 
uranium-bearing targets. Principal au- 
thor of the radical idea was an eminent 
atomic scientist and Nobel Prize winner 
—the late Dr. Ernest O. Lawrence, famed 
inventor of the cyclotron and director of 


PROPOSED 
AC. 


“C50” 
CELERATOR 
"M12" AC 
CELERATOR 
MATERIALS 
ING 
ACCELERATOR 
LENGTH: 87 FT. 1450 FT. 2640 FT, 
DIAMETER: 60 FT. 4457 FT, 144 FT 


(Dimensions are of vacuum vessels) 


EOMPARATIVE DIMENSIONS of the Materials 
‘esting .ecelerator two proposed 
plutonfum-makin “Az” and "C50, 
are shown pictor Materials Testing 
Accelerator rey nted a “front-end” section 
of A-12. This sketch, based on data from “MTA 
reports,” is by PS artist. All other illustrations 
in this article are from the AEC. 
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PLUTONIUM-MAKING 
chamber of “A-12” plant 
was to have three tar- 
gets arranged as shown 
—primary and second- 

ones of uranium 
plates, plus a lattice of 
inch-thick uranium rods. 


the University of California Radiation 
Laboratory. (Biographers, please note; this 
has never been publicly revealed before.) 

Design and construction of a $427,000,- 
000 plutonium plant, code-named A-12, to 
apply this remarkable process at Weldon 
Spring, Mo., were actually authorized by 
the AEC on September 26, 1950. 

‘As events turned out, A-12 got only 
as far as the paper stage, and the electro- 
nuclear way of making plutonium was 
destined to remain unused. But the 
secret plan for putting it into practice, 
which forms an essential part of the 
Materials Testing Accelerator story, was 
so novel as to deserve description here. 

A-12 was to mass-produce plutonium at 
a rate of 1,027 pounds, more than half a 
ton, yearly. Since a five-inch plutonium 
sphere weighing about 35 pounds has 
lately been revealed to be the “critical” 
quantity that will produce a chain re- 
action, if assembled in the open air, it 
can be guessed that A-12 would make 
enough plutonium for something like 29 
A-bombs annually. 

Housed in a long low building, A-12's 
super-accelerator would consume most of 
the plant’s power supply of about 400,000 
kilowatts. It was to be 1,450 feet long, 
with a diameter tapering from 57 feet at 
the front, or injector, end to 44 feet at 
the target end. Deuterons with the energy 
of 350,000,000 electron volts, hurled the 
¥4-mile length of this vacuum tunnel, 
would whiz into a cylindrical aluminum 
chamber holding three sets of uranium 
targets. First and second targets would 
be of zirconium-clad uranium plates. The 
third would be a lattice of one-inch- 
diameter rods of aluminum-coated ura- 
nium. Plutonium would be produced in 
all three targets, chemically extracted as 
at Hanford, and refined to silvery metal 
on the spot. The cost of A-12’s plutonium 

[Continued on page 252) 


Dodge, Chrysler 


and Imperial 
— Glass, gadgets and glitter 


HE man who likes gadgets on his 

| automobiles is going to have a field 

day with three Chrysler Corp. 1959 

cars announced last month—the Dodge, 

Chrysler and Imperial. Their standard 
equipment and options include: 

@ An automatic dimmer that makes 

the headlight beams bob up and down 


Dodge 


deferentially to the other fellow’s head- 
lights and tail lights. 

@ An outside rear-view mirror con- 
trolled from the inside. 

© A self-dimming inside rear-view mir- 
ror. 

© A speedometer that changes color as 
speed increases. It’s green to 30 m.p.h., 
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COWL AIR INTAKE 


ADNISTABLE AIR OUTLETS ON 
_P INSTRUMENT PANEL 


‘ie oisTRIBUTION' 
CONTROL KNOB 


@/ DEFROSTER DOOR 


WATER TEMPERATURE 


SIMPLE CONTROLS—two 
knobs and five buttons 


plexity. Knobs fixamount 
‘of hot water in heater, 
blower speed and air 
distribution. Buttons, ac- 
tuating vacuum-pow- 
ered servos, supply fresh 
or recirculated air to 
cooling unit, fix amount 
of air through heater 
and discriminate be- 
tween heat and defrost. 


“TYPICAL 
VACUUM SERVO 


PUSHBUTTON CONSOLE ON INSTRUMENT PANEL 


yellow between 30 and 50, red after that. 
Pushbuttons for heating and air con- 
ditioning. 

© A theft-resistant trunk lock, and (as 
announced for De Soto in September) : 

© Swiveling front seats. 

All this is in addition to four or five 
dozen ecstatic choices that the U. S. mo- 
torist has come to expect—such as auto- 
matic drives, power brakes, air springs, 
engine options and trim combinations. 

Like the Plymouth (p. 90), the new 


Chrysler 


120 rorutar science 


Dodge, Chrysler and Imperial are not 
only gadgety. They are full of glass. The 
Dodge four-door hardtop alone has more 
than 30 square feet of window and wind- 
shield glass. All the cars abound with or- 
namental glitter. 

Blushing, the company says its swivel 
seats reduce strain on nylon stockings. 

Engines are improved and in some in- 
stances are simpler and lighter. Dodge's 
top horsepower is 345, Chrysler’s (New 
Yorker) and Imperial’s 350, END 


: 


"THESE men are all wearing protective 
headgear. Can you identify their oc- 
cupations? Write down your choice—then 
check the answers below. 


sjoeys pawy yeu wos ujzz0u 
sty 300,01 03 Surpped ouios jnoyya Yue w 
apisur punoze Sutsunoq weur ¥ 10f Soydepeoy, 


122 ropurar science 


= 


FO S30] 9q P,ai0YyT, ‘uBuMaLd UBL “eT 100) 
St ay pInom Burz1q eae soyinbsour woya 
ep 8 uo yno ueutiaysy y ‘1ede04 90q V “FT 
f(as10q ary) youd sfuosiodng “gy !sowny 
wosy wry Sj99,0ad aanyway YsUUI-SED “oplaA 
¥ “GI {does & uom oy Fe Aquqord—soatap 
qeo-Sujoer Y “TT $,doiprvy,, [UoNIpE Ut 
‘£qqoq uopuoy Y “OT {eBe10A09 3005-0}-puoy, 
aqa[dwos wiy soa1z yng “sedoous uorEIpEs 


Helmet—and Why? 
74 


3 


13 


-o1UZy “g £43909 yoaoId 0} Buriaaod Mel 
ansed & pappe oy ysKqUap eB Aq pausisap 
sum jowpoH “1oded yeq}oos Vy “g !sseIq-V 
pery aauy 4vyj Suodvam UO yZ0M OY VOUT 
Joy St UoKaOIg “UBIpENbs UOTeUTUTE;HOD 
ep Awan *), Sead zapjo uey3 ssoq SyZTOM 
pue uolqoajoid s9ywer3 sears Zuryvoo umnu 
wun Ty ‘says yeaG uy ‘9 feyred posing 
‘AyINq eovjder 07 AaAeN oy} Aq pedojeasp 


eo eeececeeees 


2 


‘ 


« 


\ 


Buls9a09 Mou ¥ Jo pooy Jujavam ooIWIWY 10 
dary 947 UT UR “¢ £(KABN) oN ofUOs 
-iedng *F {seq Wor] ayy UL UR oy, UT 
102 9138 Bt} IO suo [Jom qYAHU PoomAl[oH 
WoyA ‘iaplam Y “g !3nNog Biq oy} soy Surrey 
apy Addey-dejs 393 07 juea 7,usa0p OYA 
qoxoq ¥ “Z !sjuezjadord pinby aaisorz09 pue 
Burwny wiosy wy syoojoid yey} yIns ¥ JO 
aed st pooy “uvuiMmers Suryouny[4ayooy “T 


novemser 1958 123 


Muffling the 
Roar of Those 
New Jetliners 


By Wesley S. Griswold 


all go n-American will send the first U.S. 
commercial jet airliner whishing across the Atlantic on a passenger 
flight. In the months following the debut of the four-engine, 150-passenger 
Boeing 707, a long line of heavy, roomy and fast 
as any we've known before—will start leaping continents and hopping 


KY travel is scheduled to enter a wonderful new era this month. If 
S F 


21 tubes DOUGLAS DOES IT with this daisy-shaped 
¢up blast silencer. Feeding exhaust through 
sound waves. the “petals” cuts noisy air turbulence. 


oceans, laden with impatient travelers. 

The passengers on that historic first 
flight will lean back in the bright comfort 
of a broad, lofty, 100-foot cabin, steady 
and nearly as quiet as a living room. As 
they look down upon the remote sea and 
cloud floes, their plane will seem to hang 
in space while the earth turns slowly 
over, 35,000 feet beneath it. If they glance 
along the leading edges of the wings, they 
will see, in place of the familiar round 
blurs of whirling propellers, only the 
fixed, open mouths of four turbojets. In- 
stead of the insistent roar and contagious 
tremble of big reciprocating engines, they 
will hear only a sound like that of a dis- 
tant waterfall, and feel no vibration. 

But while the passengers enjoy this ex- 
hilarating sensation of effortless soaring, 
Pan-American will be the first airline to 
worry about certain matters that never 
bothered an airline before. 

That unprecedented hush in the cabin, 
for example. How far can an off-color 
joke be heard in it? Will the exuberant 
party in the cozy forward lounge set off 
a sputter of protests from passengers aft 
who are trying to sleep? Cross-aisle con- 
versation will be easy—and easily audible 
to others. Will chatterboxes have to be 
shut up? 

These are relatively trivial anxieties 
of the jet age. There’s a problem that 
gives airline operators far more concern 
—one which, if unsolved, could stall jet 
travel before it ever got started. It's this: 

How are the folks on the ground going 
to react to these big birds—as conspicu- 
ous on an airfield apron among the 
smaller DC-7s and Super Connies as sea- 
gulls in a flock of pigeons? Their size 
will be alluring but what about the noise 
they make as they fly in and out of the 
nation’s principal airports? For it is a 
painful paradox that though a large jet 
plane is exceptionally quiet inside during 
flight, it can be unusually noisy outside 
when it is pushing itself off the ground. 

There are two main reasons for that 
whopping external racket: 

@ Jet engines are three or four times 
as powerful as piston engines, though they 
are lighter and take up less space. 

@ At maximum takeoff thrust, exhaust 
rushes out of one of those mighty engines 
at an incredible speed—765 m.p.h. at sea 
level. When that torrent of searing gases 
Plows through the cool, lazily drifting 
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ambient air behind the plane, it creates 
a mighty turbulence. The effect is like 
what would happen in a pond if you were 
suddenly to aim a high-pressure fire hose 
at it. 

The jet’s exhaust instantly forms mul- 
titudes of whirlpools in the air, and those 
baby cyclones, whamming into one an- 
other, cause a thundering turmoil. Not 
only is this torturous to listen to at close 
range but its reverberations pummel the 
chests of more distant bystanders and 
roll on to shake windows and rattle dishes 
in adjacent houses. 

Airlines were warned long ago by the 
Port of New York Authority, proprietor 
of one of the nation’s busiest airports, 
that it would not tolerate any such hurly- 
burly around Idlewild, which is boxed in 
by residential areas. Since transconti- 
nental and transatlantic U. S. airlines had 
to have access to this field, they passed 
the buck to the plane builders. 

Boeing and Douglas, who are making 
the largest jetliners, set out to find a way 
to muffie the engines’ thunder and limit 
the travel of the sound. The problem was 
given to teams of acoustical, aerodynamic, 
and power-plant experts to solve. Though 
their approaches vary in detail, essen- 
tially the teams came up with the same 
answer: Give the jets higher voices. In- 
stead of letting them bellow, like their 
military brothers, make them hiss, 

This hiss, you should understand, is far 
from being as gentle as its name implies. 
It is like a battery of sandblasters at 
work. But it is a barrage of sounds of 
higher frequencies than if no one had 
tried to shush them. And it is a happy 
acoustical fact that high-frequency sounds 
don’t carry as far as low-frequency sounds 
do. They “attenuate faster,” as the acous- 
tical engineers say. Furthermore, high- 
frequency sounds don’t set up sympathetic 
vibrations in structures. They hit and 
bounce off. 

To turn a jet’s bellow into a hiss, the 
experts put a kind of spray nozzle on the 
high-speed flow of its exhaust. 

This sounds simple. But you can’t do 
that sort of thing to a jet engine with- 
out interfering with its thrust. Moreover, 
when you add width or length to an 
engine nacelle, you increase a plane’s 
drag. 

Lowering thrust and raising drag im- 
mediately play hob with flight require- 


Engineers blow smoke rings to make sound vi 


O 


NOISE IN MOTION: Top two pictures show ex- 
haust from unsuppressed jet engine. Bottom pa 

shows jet equipped with sound suppressor tha 
iffuses jet stream to mix faster with surround- 


ments vital to an airline: range, payload, 
speed. For example, to the front office 
a_one-percent loss in range means that 
670 pounds of weight—in passengers, fuel 
or freight—must be left behind, or flights 
must be shortened. 

Caught in this excruciating squeeze be- 
tween the need to quiet their jet airliners 
and the need to make them pay, the buy- 
ers could only demand that the plane 
manufacturers find some way to assure 
them of both goals. 

Boeing’s hardware for the job is now 
appearing on its hefty, handsome 707 jet 
transport. The sound-suppressor is a 
bundle of short, fat, slightly tapered 
tubes. It is fastened over each engine’s 


sible for study 


ing air, reducing bellow. Photos were taken for 
Douglas engineers by saturating the atmosphere 
around the exhaust with oily vapor, and passing 
a powerful beam of light through it. 


single exhaust port, two feet in diameter. 
In place of that one original exit for 
combustion gases, the Boeing suppressor 
provides 21. There is a central tube 10 
inches in diameter. Around it is a circle 
of 10 tubes, each four inches across. And 
around that is another circle of 10 tubes, 
each 6% inches across. 

As the engine exhaust belches through 
these 21 tubes, narrower and longer than 
its original exit, it creates far smaller 
whirlpools in the surrounding air than it 
did originally. The resulting noise is of 
much higher frequency than that of an 
unsuppressed jet engine. There is less of 
it, too. Astonishingly, sound-level tests 
have shown that the Boeing 707 makes 
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QUIET, PLEASE. Boeing has hushed nolse remark- 
ably in 707’s cabin by placing preformed glass- 
fiber batts and rubber rolator mounts between 
plane's outer skin and inner panels. 


slightly less total noise than the biggest 
piston-engine planes we are used to. 

Will it sound quieter to you? Maybe 
not, because it is a distinctly different 
sound. People who are accustomed to lis- 
tening to military jets will be impressed 
by how much quieter the sound-sup- 
pressed passenger jets are. But those who 
normally hear only the drone of recipro- 
cating engines in the sky will instantly 
know that a new note has been added to 
the sounds overhead. 

‘Three years of exacting and often frus- 
trating experiment led to Boeing’s final 
sound-suppressor design. More than 550 
models, in an incredible variety of pat- 
terns, were made and tested. One even 
had 253 exhaust ports. It quenched sound 
enormously, but it also reduced thrust by 
an appalling amount. 

What damage, if any, did sound-sup- 
pression ultimately do to the 707’s flight 
performance? Boeing guaranteed the air- 
lines that the penalty for muzzling the 
sound enough to satisfy the Port of New 
York Authority would be limited to a 
four-percent loss in range, with two-per- 
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cent loss in thrust at takeoff. Boeing says 
it has done better than that, but the 
amount is an airline secret. Loss of thrust 
at takeoff is a big penalty, because the 
faster a plane can climb from the runway, 
the quicker it gets above the noise-an- 
noyance level for nearby residential areas. 

Douglas is hard at work, too. Their 
sound engineers have been trying as long 
and as hard as Boeing’s men to smother 
the noise of jet engines without serious 
loss of thrust. But they have one im- 
portant advantage over their rivals—more 
time to devote to the problem. Douglas’ 
first DC-8 to take paying passengers aloft 
won’t be flying for another year. 

There had to be an interim sound sup- 
pressor available for test flights of the 
DC-8, however. That model, a splayed 
cluster of seven pear-shaped tubes around 
a circular central tube, is at work in the 
air almost every day. Each of the outer 
tubes contains a toothy duct, leading into 
it from an outside opening. As exhaust 
spurts from these tubes, it draws in sur- 
rounding air through the ducts and mixes 
with it. Douglas engineers say this de- 
vice suppresses jet sound about as well as 
the Boeing 21-tube nozzle. 

But the Douglas acoustics experts have 
gone on beyond this temporary solution 
to one they feel is even more promising. 

Their sound suppressor for the first 
DC-8s to go into commercial use looks 
rather like a metal daisy. It has eight 
petal-shaped openings that radiate from a 
circular center, which rings the protrud- 
ing cone at the rear of the jet engine. Ex- 
haust gases pouring through this strange 
array of exits mix quicker with the sur- 
rounding air than ever before. This situ- 
ation reduces sound levels below any pre- 
vious figure. 

As a final touch, Douglas has added 
what is called an ejector. This is an en- 
gine cowling that moves to the rear of the 
sound suppressor at takeoff and forms a 
short tunnel for the exhaust to pass 
through as it leaves the suppressor. The 
strong suction created around the lip of 
the ejector pulls in ambient air around 
the lobes of the “daisy” and mixes it 
with the exhaust in the ejector, thus in- 
creasing the mass of air that rushes out 
the rear. This suppresses noise still fur- 
ther. What’s more, the Douglas men 
proudly claim that the aerodynamic flow 
44) 
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Scientists, worried about the current suicide rate, 
mobilize to seek the causes and possible preventives of — 


The Killer We Don’t 
Talk About 


)UICIDE is listed officially as the 
cause of at least 16,000 deaths a year 
in this country—very nearly half the 

well-publicized toll of traffic accidents. 

Medical researchers are certain that 
the actual toll of suicide is much higher. 
They suspect it of being the hidden cause 
of many an otherwise inexplicable auto 
crash, They also think that a suicidal 
urge may be at the bottom of the many 
millions of disabling accidents, of all 
kinds, that occur every year. 

“Once a minute, or even more often, 
someone in the United States either kills 
himself or tries to kill himself with con- 
scious intent,” Dr. Karl A. Menninger, 
one of the nation’s most famous psychia- 
trists, has declared. 

Giant campaigns have been launched 
against America’s other chief killers. But 
there has never been a concerted attack 
on suicide. In the past only a few men 
have ever probed deeply into this widely 
avoided subject, for suicide is one of the 
taboos of our time. 

Now, however, U. S. scientists are be- 
ginning to mobilize against the killer we 
don’t talk about. The first step has been 
to collect and analyze statistics. So far, 
many strange facts have been discovered. 
‘The reasons underlying them are still 
largely mysteries, and answers must be 
guessed at. But it is only by facing the 
facts, the researchers emphasize, that we 
can find ways to corner and disarm this 
deadly public enemy. 


Most people, perhaps, at some time in 
their lives have thought fleetingly of kill- 
ing themselves. Surveys of several hun- 
dred healthy and apparently normal peo- 
ple in Chicago, New York, and Boston 
have tended to confirm this. At least 80 
percent admitted having had the notion of 
suicide. But it is when this commonplace 
notion turns into an obsession that it be- 
comes dangerous. 


HAT do suicide statistics disclose? 
The patterns are curious: 

© Three times as many men kill them- 
selves as women. 

© The older men grow, beginning at 
the age of 15, the more prone they are to 
suicide. (This is true of women also, but 
only until they reach their fifties.) * Most 
suicides are between 40 and 59. 

© Race, financial and social status, and 
even occupation all seem to be factors. 
‘Thus three times as many whites as Ne- 
groes kill themselves. Proportionately, 
more military officers than enlisted men 
take their own lives, and relatively twice 
as many doctors as all other males. Sui- 
cide is most common among people of 
better-than-average income. Ministers and 
miners are the men least likely to do 
away with themselves. 

© Some findings confirm popular opin- 
ion. The suicide rate rises wl business 
is bad. It is highest in the big cities, low- 
est in country districts. And it is higher 
among divorced or unmarried people than 


A noted psychiatrist comments on this article 


I found this article on suicide readable, interesting and accurate . 
glad that PoPuLaR SCIENCE is indicating the possibilit} 


Tam 
y and desirability of 


it 
tore careful attention to this important avenue of social and human lose. 


—Karl Menninger, M.D. 
‘The Menninger Clinic, Topeka, Kan. 
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It is tragic nonsense that a person who talks of suicide 


among those living with families. Yet, 
oddly, it drops in time of war. 


JESEARCHERS have attempted to 
find connections between suicide and 
geography, weather, even the day of the 
week. Here too the results are interesting 
but also perplexing. 

Vermont led the rest of the country in 
1956 in the percentage of suicides. But 
before generalizations are attempted about 
its dour, mountain-hemmed population, it 
must be remembered that Vermont also 
consistently has fewer murders per capita. 
On the other hand Alabama, which has 
only half as many suicides as the average 
state, has 21 times as many murders. 

Gloomy weather is sometimes blamed 
for causing depressed people to end their 
lives. This theory seemed to be bolstered 
by the fact that Seattle, a notoriously 
rainy city, was found in one study to have 
a suicide rate 24% times higher than the 
national average. Then the same study 
upset the weather theory by revealing 
that self-destruction was more common in 
the driest states than in the wettest. 


HEN does a man kill himself? It 
might seem likely that dreary, chill- 
ing winter days, or weekends spent in 
solitary brooding, or the lonely night 
hours are times when this act of despair 
is most common. But they are not. Doc- 
tors at the Harvard School of Public 
Health discovered, astonishingly, that 
people the world over are far more likely 
to kill themselves on a sunny Monday or 
Tuesday morning in spring or summer. 
‘This paradox is explained by Dr. E. M. 
Jellinek, of Texas Christian University: 
“When one is depressed, the never-end- 
ing daylight is difficult to bear and the 
glorious sun becomes a curse. The fire- 
side, the slippers, and the waiting bed 
help to protect the depressed person from 
himself. ‘This line of retreat recedes as 
the day grows longer.” 

Scientists inquiring into the causes of 
suicide start with a formidable handicap: 
Rarely is there any really conclusive ex- 
planation. The families of those who take 
their own lives are usually either be- 
wildered by the act, or too overwhelmed 
with remorse or shame to tell what they 
know of the reasoias for it. 
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‘W of the people who kill themselves 
leave notes. This fact was discovered 
in the most intensive research into sui- 
cide ever conducted in this country. Drs. 
Edwin S. Shneidman and Norman L. Far- 
berow, in the course of a three-year study, 
gathered 721 suicide notes written in Los 
Angeles County from 1944 through 1953. 
‘These were nearly all that had been writ- 
ten, but they related to only 15 percent of 
the county’s suicides in that period. 

In some instances, case histories and 
psychological tests of the note writers were 
obtainable. From their long perusal of 
this mass of material, Shneidman and 
Farberow learned certain striking facts, 
reported in a recent book, Clues to Suicide. 
They found: 

1. Three-quarters of the men and women 
who killed themselves had tried or threat- 
ened to do it before. Thus, the adage that 
a person who talks of suicide never com- 
mits it is tragic nonsense. Suicidal ges- 
tures must be taken seriously. 

2. Nearly half of the persons who com- 
mitted suicide did so within three months 
of an emotional crisis from which they 
seemed to be recovering. Doctors and rel- 
‘ives of someone who has tried to kill 
himself must therefore be especially on 
the watch for a new crisis for at least 
90 days after the person appears to be 
improving. 

3. One who threatens suicide seems to 
be more disturbed emotionally than one 
who actually tries it and fails. But both 
must be observed carefully for at least 
three months. 

4. Prompt professional treatment of a 
potentially suicidal person may mean the 
difference between life and death. 


ISYCHOLOGICAL treatment _ takes 

many forms today. In case of threat- 
ened or attempted suicide, electric-shock 
treatment is now often used. ‘This is given 
with much the same promptness as an 
emergency operation might be performed 
on someone with a critical physical ail- 
ment. Science hasn't yet found out why 
a charge of electricity at least temporarily 
knocks out a suicidal mood, but it does 
so in a remarkably large percentage of 
cases. Its long-range benefits are less im- 
pressive, however. An 18-year continuing 
survey of the results of electric shock on 


never commits it—suicidal gestures must be taken seriously 


923 patients of the Royal Edinburgh Hos- 
pital for Mental and Nervous Disorders 
made it clear that while the treatment 
usually helped, it didn’t produce cures. 
In some cases, it made the patient worse. 

Fortunately, there are less extreme 
warnings of potential suicide than threats 
or attempts to take one’s life. Psychia- 
trists agree that deep and persistent mel- 
ancholy, repeated mention of a feeling of 
hopelessness, complaints of suffering, 
withdrawal from social contacts, an exag- 
gerated feeling of insecurity or inade- 
quacy, excessive drinking, chronic sleep- 
lessness, inability to concentrate and loss 
of weight are all danger signs that de- 
mand alert attention, especially when two 
or more of them are combined. 


AT reduces a human being to this 

low ebb of existence? There are 

many, many contributing causes, and 

much disagreement among scientific au- 

thorities about the relative importance of 
causes. 

However, from their studies of 7,000 
suicides, Shneidman and Farberow de- 
cided that there are four types: 

1. Those who have delusions or hallu- 
cinations. If inner voices tell these per- 
sons to kill themselves, the researchers 
declared, it is practically impossible for 
anyone else to anticipate their act. 

2. Those who long to put an end to ex- 
treme physical or psychological pain. 

3. Those who kill themselves because 
of their beliefs, as for many centuries 
Japanese have done under certain desper- 
ate circumstances. This class also in- 
cludes those who want to die because of 
intense belief in an after life. 

whose suicides represent an 
effort to solve conscious or unconscious 
feelings of hate, guilt or a need for love. 

‘There may be elements of all four types 
in every suicide, the Los Angeles psychol- 
ogists stated, but each type requires a 
different treatment. 


‘HE seeds of a future suicide are 

planted in early childhood, Dr. Sig- 
mund Freud believed. The basic, conflict- 
ing emotions in each of us, he said, are 
love and hate. As our parents discipline 
and frustrate us in some respects, com- 
fort us with protection and affection in 


others, our feelings toward them are a 
turbulent blend of satisfaction and resent- 
ment. If our personalities develop in a 
normal, healthy manner, love wins out 
and hate-bred aggressiveness spends itself 
in sports, economic competition or cru- 
sades against the world’s injustices. If we 
have childhoods clouded by parental se- 
verity and rejection, resentment grows. 

Cultural influences restrain us from ex- 
pressing our resentment in violence to- 
ward the object of it. Instead, our minds 
are swept by waves of guilt at harboring 
such vicious thoughts, and guilt spawns 
morbid convictions that we must be pun- 
ished for our evil wishes. And, the tor- 


tured mind advises, the logical one to do 
the punishing is ourself. 

‘This explosive situation may not, of 
course, lead to tragedy. It may dissipate 
under the soothing influence of a happy 
marriage, prestige or financial success. 
But let the sick Personality become iso- 
lated in a strange, heedless city, or be 
subjected to sudden loss of love, money, 
position, health or self-confidence, and 
catastrophe may come swiftly. 

These general ingredients of suicide 


have long been suspected. ’s re- 
search has more specific goals. 
“ [AT we're trying to learn is not 


so much why people commit sui- 
cide as how they act once the idea of 
suicide takes hold,” Dr. Shneidman says. 
“We believe there are definite signs that 
indicate suicidal attitude. We hope to 
make these signs so explicit that they can 
be recognized for what they are and the 
individual can get the care and under- 
standing that could save his life.” 
—Wesley S. Griswold. 
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t in H-power. This pretzel-like “magnetic bottle Stellara 
tor—a long-secret device being developed at Princeton University to 
tame the H-bomb's reaction for useful power. Called the Model B, the 
one in the large picture is the forerunner of the biggest U, S. thermo. 
nuclear machine—the Model C Stellarator, to be ready in 1960, 

ellarators use a strong magnetic field from external coils to hold a 
plasma, consisting of ionized particles of heavy hydrogen, at the center 
of an endless tube. To kindle an H-reaction, they raise the plasma to 
starlike temperature, in two stages—first by resistan eating, then by 
a novel method called magnetic pumping. Model B’s figure-8 design 
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icture News 


IN THE WORLD OF SCIENCE 


helps confine the plasma. But a newer refinement, an extra set of mag- 
netic coils, untwists a Stellarator. So the big Model C will be racetrack- 
shaped, with a tube of about 40-foot circumference and eight 
One of its massive magnetic coils is pictured at top left. 
Unveiled with these, at the recent Geneva peaceful-atom conference, 
were two new Los Alamos H-machines. Scylla (middle left) hurls a 
600,000-ampere thunderbolt at a small ceramic tube, in which it heats 
plasma to millions of d ‘Magnetic-pinch” effects, like those of 


England's three-foot-bore Zeta machine, are studied with Columbus 
ST-1, nicknamed “Sewer Pipe” (bottom left 


h bore. 
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Roadside lawn mower gets assist. Hoisted up the sides of steep 
shoulders and hauled or “jumped” back for a new cut, this crane- 
guided 60-inch rotary mower helps keep California highways trim. It 
takes care of ground that conventional equipment can’t reach. 


Multi-fuel engine. Name almost any propellant, and this experimental 
truck diesel runs on it—efficiently, too. A modified Mercedes-Benz, it 
uses diesel fuel, gasoline, jet fuels, kerosene, lubricating oil, a combina- 
tion of two or more, or it can be switched from one to another depend- 
ing on what your tank or tanks hold. Main changes in engine design are 
a new injection pump and higher compression for ignition of light fuels. 
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World's largest propeller. The biggest ever installed on 


ship, the 
giant propeller above is being lifted into place on the new 60,000-ton 
supertanker Sansinena at the Newport News (Va.) Shipbuilding yards. 
It weighs 73,000 pounds, is 24 feet in diameter and will push the huge 
vessel at better than 17 knots. The big tanker, launched late last sum- 
mer, will operate between the West Coast and the Persian Gulf. 
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Water tunnel. These pattern: 
formed by 8,000 gallons of water 


a min- 
ute passing a steel sphere in a water tun 
nel. The new tunnel is used at Westing- 
house Research Labs for studies of flow 
ns made past steam-turbine and jet 
rotor blades and other equipment 
The tunnel, shown at left, weighs 21 
tons and holds 13 tons of rapidly moving 
ter. It serves essentially the same pur 
pose as a wind tunnel, but is much more 
compact eers say it provides better 
unity for study smplicated or 
y turbulent st both moving 
ionary structures 
Photographs like that above are made 
possible by air bubbles, tiny drops of oil 
or bits of plastic suspended in the fluid 
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Bedside controls.When this patient at Chicago's Wesley Memorial Hos- 
pital hangs up her one-piece phone [PS, Dec. '56] she has her needs at 
her fingertips. The panel designed by Minneapolis-Honeywell controls 
temperature, adjusts bed height, puts lights on or out, operates closed- 
circuit TV, tunes in the radio or lets her talk to the nurse's desk. 


Power pack for airliner. Turboprop power on this military version of 
the familiar piston-engine Convair passenger airliner triples its rate of 
climb, which lessens the noise nuisance for residential areas around air- 
ports. Speed is upped from 270 to 350 m.p.h. Allison, a division of Gen- 
eral Motors, is offering airlines a conversion job. 
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Louvered building. The larg- 
est Venetian-blind system in the world, a 
total of 880 of these ¢: uminum lou 
vers move automatically with the sun to 
protect the east and west faces of Reyn 
olds Metals Co.'s new general office build 
ing at Richmond, Va. Each louver is 14 
feet high and 22 inches wide. 

‘The system is operated by two 744-hp. 
and two five-hp. motors which change the 
position of the louvers several times a 
day, rotating them slightly in advance of 
the sun's movement. Timing corrections 
for seasonal changes are made automati- 
cally by a master clock that will keep the 
controls adjusted until about 2100 A.D. 
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fast Flywheel - driven engine. 


a This gyro-electric locomotive needs no 
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overhead trolley. It is driven by a fly- 
wheel that turns a generator to supply 
current, as in the drawing at left. 

At stops five miles apart, overhead 
pickup arms connect with conductors to 
renew the charge, The generator then acts 
as a motor to reaccelerate the flywheel. 
‘The locomotive is built by Oerlikon of 
Zurich for Swiss mines and steelworks, 


Hinged rear makes engine tuning easy. The entire rear deck 
of this new four-passenger Messerschmitt swings up for access to the 
motor. The little car was designed in Germany but will be manufac- 
tured only in the United States where it is expected to sell for $1,000. 


0 ‘o “, eh RES ay 

Motorized hunters. When Hal Blalock of Orange Park, Fla., takes a 
hunting trip, he can do off-road traveling while riding the hood of his 
modified, four-wheel-drive pickup truck. Both driver and passenger 


get a clear shot when game is flushed. Hunting dogs are transported 
in kennels in the truck body, which also carries a bed, stove and icebox. 


Man-carrying conveyor belt. Instead of using an elevator, these West 
‘irginia coal miners get to and from work on this Manveyor designed 

by Hewitt-Robins. It's quicker, too. Riding a 20-degree slope at 150 

feet a minute, it moves the men at a rate of one every six seconds. 
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Aluminum bridge. Designed 
for mass production, this aluminum hig 
way span has a stressed skin like a plane's 
fuselage. Its three triangular beams will 
support a two-lane concrete slab. 
Fairchild Engine and Airplane Co. de- 
signed and built a 50-foot section, then 
shipped it by truck to Lehigh Univer 
sity’s engineering laboratory for reas- 
sembly and testing by federal engineers 
the first time a highway bridge ever un- 
derwent service tests before installation 
At right, 
ing side 
gether in a preliminary 
of them built the section in two days. 


workman reflected in the 
shown bolting a beam to- 
embly. Five 


PICTURE NEWS 
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Pirating the air waves. Being fitted at Lindhamn, Sweden, with a tower- 
ing broadcasting antenna, the Cheeta, of Panamanian registry, will ply 
the neutral waters of Oresund, the sound between Sweden and Denmark, 
to broadcast commercial programs in competition with state stations. It 
will use tapes from the first advertising radio studio in Scandinavia. 
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Drill tits needle’s eye. This .024-inch-diameter precision drill being 
pushed here through the eye of an embroidery needle with room to spare 
is made of superhard cemented carbide. Super Tool Co. of Detroit pro- 
duces the tough, tiny bits for drilling nonferrous and other materials 

raft instruments. 


used in rockets, missiles and ai 
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Ox-powered generator. Bullocks in Khanpur, India, turn this gener- 
ator connected to a high-efficiency water pump. It’s geared to spin 


much faster than the oxen walk. Engineers say it can produce power 
to electrify an entire village and supply water to irrigate 100 acres. 


“ a S a ae 

Electric mirror de-ices itself. Pyrex rear-view mirrors coated on the 
back with a fused-metal electrical conductor will melt encrusted ice at 
the turn of a switch. Made by Corning Glass Works, they are expected 
to be available for trucks this winter, for passenger cars somewhat later. 
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PICTURE NEWS 


Big noise. Compressed air forced through this twin-horn speaker makes 
a noise 10,000 times louder than heavy street traffic. RCA uses the de- 
vice to gauge the effect of high-intensity sound on electronic gear in 
jets and missiles. Earmuffed technician is removing a radio after test. 


First Propiet Private plane. This 10-passenger Grumman Gulfstream 
9 passengers with more compact seating) is the first turboprop built 

a the United States for business flying. Its top cruising speed is 370 

m.p.h. at 25,000 feet with two Rolls Royce Dart turbine engines. 
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Folding trailer opens like jackknife. This Australian mobile home 
rides in a compact six-foot-square size 5'/, feet high, at the camping 
site it expands to a nine-foot length with a comfortable 61/, feet of head 
room. It's made—with built-in furniture—in three nesting shells hinged 
and counterbalanced to open or close with one movement 


Tilting gondola grows stilts. Delivery of coal and other bulk 
freight on German railroads is greatly speeded with the use of this new 
gondola car which not only tips for dumping to either side but can be 
raised by an electric motor to a height of five feet, three inches to clear 


receiving trucks. Workers say it saves 90 percent in handling time 


PICTURE NEWS 


Marine skydiver. Here's a member of a new team of Marine specialists be- 
ing trained at Camp Pendleton, Cal., to make pinpoint landings from 
high-speed planes behind enemy lines. The men drift through the a 
using arms and legs to guide them toward an exact location before 
opening their parachutes. It is similar to maneuvers of French para- 
troopers in controlled free fall introduced a year or so ago (PS, June ’57) 
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NEW DRUGS 
TO TUNE UP 


BY GEORGE R. PRICE 


Medical science now holds forth the promise 
as newly discovered chemicals enable 


EXCITING new idea is taking shape in medical 

science: the idea that the goal of medicine is not just to 

prevent or cure disease but to raise every person to the 
highest possible mental and physical vigor and well-being. 

Some people are born exceptionally fortunate in brain and body. 
There are the natural athletes, the child prodigies, the ones who 
never get sick, the people with tremendous drive and energy, and 
those who are strong and active in old age—like King Masinissa of 
ancient Numidia, whose 44th son was born when he was 86 and who 
at 90 could mount his horse unassisted and ride bareback. Until a 
year or so ago it looked as if the average person, not so fortunate in 
his ancestors, could only be envious. Then all at once a startling 
view of new possibilities was opened up by discoveries about the 
amazing drug iproniazid (trade name: Marsilid). 

Marsilid—sometimes imprecisely described as a “pep pill’—is con- 
sidered to be the first of a new class of drugs, the psychic energizers, 
opposite of the tranquilizers. Twice it has made newspaper head- 
lines in the seven years since it was first synthesized by Dr. H. H. 
Fox, organic chemist at Hoffmann-La Roche, Inc., of Nutley, N.J. 
In 1952 it was being tested for tuberculosis treatment, and pictures 
were published showing patients dancing in the wards. Then last 
April bold type read: “Pep Pills Blamed in 20 Deaths.” 


MAB Porutar science No. 4 In a series of articles exploring the frontiers of science 


Window on Tomorrow 


OUR BRAINS 


of a fuller, richer life for everyone— 
us to perform at peak efficiency all the time 


The sensational impression was that here was something wild and 
abnormal—a bigger “kick” than Benzedrine, more unhealthy than 
heroin. But the newspapers missed the really significant story. The 
most important thing about Marsilid is not what it does itself, but 
what it shows will be possible for the better drugs that are certain 
to follow. And the startling part of the picture is not the abnormal 
effects, but just the opposite; with most patients the effects are sur- 
prisingly natural and normal. 

For example, when someone is “high” on marijuana, cocaine or 
alcohol, he acts odd and the pleasure he feels is a false, excited 
pleasure called euphoria. But when a patient takes Marsilid, the 
typical comment from his family is “Doctor, he’s himself again!” 

The most striking effect of Marsilid is that people taking it have 
amazing drive and energy and can often get along on four or five 
hours of sleep a night. But unlike ordinary stimulants such as ephed- 
rine, caffeine (in coffee), Benzedrine and Dexedrine, there’s no let- 
down afterwards. A man who takes Benzedrine can keep going at 
high pitch for a couple of days, but after he loses too much sleep, he 
deteriorates. He’s awake, but he looks awful, he feels awful, his 
blood pressure is up, his appetite is gone, his heart is beating rapidly, 
he’s too excited to sleep, his mind isn’t working clearly. 

With Marsilid, a man feels well, looks well, eats well and thinks 
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Will future drugs endow many of us with the phenomen: 


The great Florentine 
painter was also a brilliant engineer and 
architect—and a scientist hundreds of years 
ahead of his time. He built bridges, canals, 
cathedrals; pioneered in hydraulics, meteor- 


ology, anatomy; foresaw human flight. 


Leonardo Davinci: 


clearly; his blood pressure is down in- 
stead of up, the short hours of sleep are 
sound and satisfying. 

Dr. Nathan S. Kline, New York psychi- 
atrist who is probably the No. 1 author- 
ity on the psychological effects of the 
drug, calls the Marsilid reaction “eudae- 
monia.” This word was used by the Greek 
philosopher Aristotle to describe a feel- 
ing of healthy well-being—the happiness 
of an intelligent, active life. 

Some people are this way naturally. 
Thomas Edison, for example, usually 
slept four to five hours a night, and when 
he was hot on the trail of an invention, he 
would work four or five days at a stretch, 
pausing only to grab a bite of food, or 
to catnap on a table. Napoleon had the 
same ability to go without sleep. 

It is Dr. Kline’s theory that the great, 
driving energy of such men is related to 
chemical conditions in their brains, to 
higher concentrations of some chemicals, 
lower concentrations of others than in the 
brain of the average man. And he sus- 
pects that what Marsilid does is to ad- 
just concentrations of these compounds 
to bring chemical conditions closer to 
those in the brains of the higher-energy 
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energy 


Benjamin Franklin: Starting as a poor 
printer, he became a towering figure in early 
America. His mind ranged over a multitude 
of interests: electricity, natural history, 
medicine, mathematics, a’new kind of stov 
street lighting, earthquakes, public librarie 


men. This would explain why the effects 
appear normal and natural: Many of 
them are normal and occur naturally in 
some people. 

However, Marsilid is far from being a 
perfect drug to turn everybody into a 
Thomas Edison. It does too many differ- 
ent things. Some are in the right direc- 
tion, others in the wrong direction. What 
is needed are other drugs with only a 
few effects, that can be combined to create 
the best possible chemical conditions in 
the brain. Marsilid tells us that we can 
hope to find such drugs, and shows us 
that traits such as laziness may be mostly 
matters of chemistry rather than child- 
hood training. 

Before discussing future possibilities, 
let’s take a quick look at some facts about 
Marsilid. 

What is Marsilid? It's a white powder 
with the chemical name 1-isonicotinyl-2- 
isopropylhydrazine. It’s sold—on pre- 
scription only—in small pink (10-milli- 
gram), orange (25-mg), or yellow (50- 
mg) tablets. 

What is it used for now? Primarily 
for treating depressed mental conditions. 
Hoffmann—La Roche also recommends it 


that made possible the careers of these human dynamos? 


His astonishing vigor 
enabled him to work often around the clock. 
His inventions include the incandescent 
lamp, movies (and later talkies), telephone 
transmitter, mimeograph machine, dictating 
machine, phonograph and microphone. 


Winston Churchill: Statesman, author, sol- 
dier, orator, Churchill has made history—and 
recorded it’in some of the most. powerful 
language since Shakespeare. In World War 
II his iron determination forged England’s 
will-to-resist into a weapon of victory. 


for stimulating wound healing, comfort- 
ing patients dying of cancer, as an aid in 
treatment of arthritis, and to stimulate 
appetite in very weak patients. Some 
doctors have also used it for treating 
high blood pressure, tuberculosis, skin dis- 
eases, pain in heart disease, and in con- 
nection with psychiatric treatment of 
alcoholics and narcotic addicts. It is usu- 
ally given daily, takes from a few days 
to a few weeks to build up in effect, and 
as long to drop off after treatment is 
stopped. 

How does it affect healthy people? In 
adults, moderate amounts increase energy, 
stimulate appetite, produce mild eudae- 
monia, and reduce need for sleep. (One 
doctor had a skinny secretary who was 
very conscientious and devoted to her 
job. At her request, he gave her some 
Marsilid. Her appetite picked up, her 
figure filled out, and the next thing he 
knew she had quit her job to get married.) 
On healthy children and animals it has 
almost no effect, though it does affect 
sick children and animals. 

Are there bad effects? In a survey of 
3,586 cases, undesirable side effects were 
reported. Complaints were: constipation 


(reported by 823); psychological effects 
such as insomnia, irritability and anxiety 
(in 112); undesirably low blood pressure 
(99) ; dizziness or light-headedness (64). 

Dees Marsilid cause liver disease? 
The deaths last April were from liver dis- 
ease, with symptoms very similar to the 
virus infections known as infectious hep- 
atitis and serum jaundice. The tentative 
belief: Marsilid has little effect in caus- 
ing liver disease, but increases its severity 
in people infected by the virus, so that 
the death rate is increased. 

How does Marsilid work? It interferes 
with an enzyme called monamine oxidase, 
found in the brain and other organs. This 
enzyme helps break down several differ- 
ent chemical compounds, including three 
very important in brain chemistry: ad- 
renalin, noradrenalin and _ serotonin. 
When Marsilid inhibits monamine oxi- 
dase so that it cannot transform these 
compounds, they build up to higher con- 
centrations in the brain, to give increased 
psychic energy. (This is the picture as 
seen today, but there is a great deal more 
to be learned.) 

Surprisingly, Marsilid came very close 
to being forgotten after the first trials 
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Three leading figures in the dramatic story of Marsilid 


Dr. H. H. Fox discovered the 
new energizing drug. 


Dr. 


on tuberculosis in 1952. It was replaced 
for lung t.b. by isoniazid, similar in for- 
mula to iproniazid (Marsilid), which 
gave better results and didn’t cause any 
dancing. During this period, interest in 
Marsilid was kept alive mainly through 
the efforts of Dr. David Bosworth, Di- 
rector of Orthopedics at St. Luke’s Hos- 
pital in New York. 

Other pioneer investigators included 
Dr. Arthur Scherbel of Cleveland, who 
found Marsilid helpful in arthritis, and 
Dr. George Crane of New York, who tried 
it on different lung diseases. “A few in- 
vestigators tested it on mental patients, 
but they chose overexcited patients, for 
whom it was exactly the wrong thing, and 
so results were discouraging. 

‘Thus not much was done with Marsilid 
until it suddenly came back with a bang 
on April 6, 1957, at a medical meeting in 
Syracuse, N.Y., when Dr. Harry Loomer, 
Dr. John Saunders and Dr. Kline re- 
ported on research at the huge Rockland 
State mental hospital at Orangeburg, 
N.Y. They had finally tested Marsilid on 
the right type of mental patient. 

The results were dramatic. Silent, 
withdrawn patients of the “burnt-out” 
type, hospitalized for 20 years or more, 
had begun to come to life, talking for the 
first time in years, walking about, taking 
an interest in things. 

Interest was enormous, and by a year 
later roughly a half-million patients had 
been treated with the drug. 

Particularly interesting have been the 
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David Bosworth kept 
alive interest in its use. 


Dr. Nathan ki 
strated its psychiatric value. 


results on patients not so severely ill as 
those at Rockland State. One private pa- 
tient of Dr. Kline’s was a miserably un- 
happy 30-year-old housewife, who after 
seven years of psychoanalysis was still 
so depressed that she spent 14 hours a 
day in bed. Today she has a new zest and 
joy in living, In addition to caring for 
her two children and running her house- 
hold, she is taking a full course of grad- 
uate study; for more than a year she 
has been sleeping only three to three and 
a half hours a night, with no sign of need- 
ing more, and all this on a maintenance 
dose of one 10-milligram tablet a day. 

Dr. Kline tried Marsilid on himself 
for a few weeks, and found that he could 
work much harder, faster and longer, and 
that his work was of higher quality. 

At this point many readers may feel 
tempted to rush to their doctors and beg 
for a prescription. That's fine, of course, 
for those who are sick and really need 
the drug. But what about someone who, 
say, just wants it so he can go dancing 
every night till three a.m. and then put in 
a hard eight hours at work every day? 

The best answer: Wait a while. Re- 
member about the slow buildup and the 
side effects. It may take three weeks be- 
fore the good effects appear, and three 
weeks after dosage is stopped to get rid 
of any bad effects. Furthermore, Marsilid 
is still very new, and extremely harm- 
ful effects may possibly appear a few 
years from now. Conceivably, it might 

[Continued on page 250} 


New Ideas from the Inventors 


could cut the cost of building a garage 
—or of widening your present one for a 
second car—with the portable, space- 


Closet Rack Spaces Hangers. Clothes 

would be less likely to get bunched or 
crushed if their hangers were spaced by 
the slots of this rack. Hooked over a reg- 
ular closet bar, the rack could be shifted 
easily or lifted out as a unit for closet 
cleaning, or airing or packing clothes. 


saving shelter described in this recent pat- 
ent. The light, counterbalanced hood 
could fit the car snugly since you wouldn’t 
need space for passenger entry. 


Driver Removes Damaged Screws. In- 

stead of drilling out a small screw that 
has a stripped or sheared slot (and en- 
larging the hole in the process) you could 
use a tool like this to remove it the easy 
way. Hardened and pointed teeth would 
grip the damaged head for turning. 


Please turn the page for mor 


New Chessmen Battle for Space. To 

interest and train young players, this 
inventor would substitute modeled plan- 
ets, computers, missiles, and similar 
space-age forms for the earthbound kings, 
queens, and other conventional figures of 
the world’s oldest game of strategy. 


Hose Adjusts Fish-Net Depth. With 
water wings like these to vary the 
depth of their net at will, commercial 
fishermen might count on bigger hauls. 


Specs Keep Bowler’s Eye on He 

The movements of a bowler in the next 
alley wouldn't distract you (or alibi a 
missed spare) if you used blinders like 
these to limit side vision. The eye shields 
should also speed the game by allowing 
simultaneous play in adjoining alleys, 


‘They'd use a conventional echo sounder 
to locate shoals of fish, then pump air 
through hollow drag lines to regulate the 
buoyancy—and towing level—of the net. 
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Headlamps Broaden Beam. Perhaps 
the next step after today’s multiple 
headlights will look something like this. 
Following this patent, three elongated re- 
flectors, each with two bulbs, would com- 
pletely span the front of the car to cast 
a wider, gap-free beam. 


Holder Extends Match. With this wire 

match holder keeping the flame at 
arm's length, starting a blaze in a fire- 
place or barbecue pit should be a cleaner, 
easier and safer job. The match extender 
could also prevent many of the painful 
burns caused by backflash from pilot 
lights or trapped pockets of vapor in 
ovens, furnaces and other burners. 


Table Griddle Flips Flapjacks. You 

could make your pancakes and eat ‘em, 
too, if you had an automatic cooker like 
this on the table. A hopper would dole 
the right amount of batter onto an elec- 
tric grill. When one side was cooked, the 
pancake would be flopped onto a lower 
griddle as the hopper started another. 


wing patents hase been issued on these inventions: 
0 ‘Bent 2 Noe 


‘be ordered, 
Washington 
mater, if the address given above ft 


Copies of patents ‘may 
Comm 


‘may 0 im (Ly mame and patent name 
Ber) in care of the Commissioner of Patents 
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5 Ways of 
Updating an Upright 


1 Perhaps you can restore the original finish 


2 Acoat of paint will work wonders 3 combine it with 


a modern built-in 4 Remodel it—into a shapely spinet, perhaps 


5 or you may want to apply a new wood finish 


By Ralph Treves 
and Henry B. Comstock 


|ONE are the days when a good sec- 

( ondhand upright piano was yours 

for the trucking charge. Those one- 

time white elephants are now a fast-mov- 

ing item. Warehouse waiting lists are 

long. Bidding at auctions is furious. Even 

ornately decorated pianos with moth- 

eaten felts may be upped to the three- 
figure mark. 

Why this boom? 

First, because young Amer- 
ican families everywhere have 
rediscovered what an older gen- 
eration forgot—that do-it-your- 
self music is fun. Yesterday, it 
may have been true that every- 
body laughed when someone sat down at 
the piano; few knew how to play it. But 
recent surveys show that one or more 
youngsters and/or adults in 131% million 
U. S. homes are now moderately accom- 
plished pianists. Yet only 9 million fam- 
ilies own a piano. For the have-nots on a 
limited budget, and for the haves in the 
market for a second, practice piano, a 
used upright is the obvious buy. 

Second, a reconditioned upright is gen- 
erally a good piano. Unlike some of those 
pretty little spinets that Mom and Dad 
bought mainly for decoration, it’s a real 
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musical instrument, Its sounding board 
is big enough to deliver full, resonant 
tone, and its frame is sufficiently strong 
to take critical tuning and hold it for 
months of hard-hitting fingerwork. 

Third, the once objectionable bulk of 
an upright doesn’t trouble the present- 
day home owner. Houses are growing 
bigger with the accent on informal living. 
An upright is made to order for a spacious 
family room, or that rumpus corner in the 
basement. 

Fourth, no matter how bat- 
tered its case or ugly its lines, 
an old upright can usually be 
restored or reshaped into a 
handsome piece of furniture. 

A word of caution, though. 
This kind of renovating or re- 
modeling takes savvy, time, and elbow 
grease. Don't waste them on a dud. 
Whether you're shopping for a used piano, 
or plan to recondition a family heirloom, 
it will pay you to have a professional 
piano tuner check on its mechanical con- 
dition and give you an estimate on pos- 
sible repairs. It may cost more than 
you're willing to spend, or the instrument 
may even be beyond reasonable repair. 

Once you're satisfied that the inner 
works deserve a case with a bright new 
look, consider these five exciting ways to 
bring your upright up to date: 


SOLID CASE—SOLID TONE: 
Music lovers everywhere are 

ing the virtues of 
it—a full key- 


board, resonant sound, and a 
frame that holds critical tun- 
ing. Refinished, it can 
conversation piece. 


1 Perhaps you can restore the 


PrANo cases are generally made of ex- 
pensive oak, mahogany, walnut or 
fruitwood. If these fine woods harmonize 
with your room and the finish is in rea- 
sonably good shape, here’s the way to 
make that upright look like new again: 

First, take off all removable parts. 
Start with the lid. Lifting it gives ac- 
cess to front panel latches. Bottom panel 
latches are directly under the keyboard. 

Second, soap the entire case with cas- 
tile or commercial oil soap (Murphy's) 
to remove grit and grime. Using a large 
sponge, apply only the lather, rubbing 
vigorously. Then wipe with cheesecloth. 
Avoid splashing excess water, which may 
seep into felts and under veneers. 

Third, if the surface is cloudy, or shows 
water marks or alcohol rings, apply a 
polish that contains an abrasive agent, 
such as fine rottenstone in olive oil, or 
top-quality auto-body cleaner paste. Us- 
ing a cheesecloth pad, rub lightly with 
the grain. Then wash with turpentine. 

Next, treat thin-line scratches with 
touch-up plastic pencils or pigment com- 
pounds, both available in various wood 
shades at hardware stores. After applica- 
tion, allow to stand for several minutes, 
then wipe with tissue. For dents and 


original finish 


deep scratches, “burn in” stick shellac, as 
shown below. 

To treat raised veneer, apply resin 
glue and press in place with weights or 
clamps. Protect all surfaces with waxed 
paper and wipe off squeeze-out before it 
sets, If the veneer is badly torn, remove 
and replace it, using matching sections 
obtainable at craft supply shops. 


FILLING SMALL DENTS AND HOLES is a simple 
matter. Heat a spatula blade with the flame of 
an alcohol lamp. Then touch it to a shellac stick 
and rub the gum into the wood. Always use 
shellac of a wood-matching color. 


HOHTS are always in. good taste. 
Sp. treatment, combined with gne-tone 
headboard aad baseboard panels, is in keeping 
with the modern styling of the remodele 


right at the left. The one at a sigh 
home of movie actress 

solid finish. It was given Socal oun the 
enamel over a primer coat of white shellac, 


Be, pacing the the 


2 A coat of paint will work wonders 


Fo that really beat-up piano case with 
loose joints, plenty of marred or miss- 
ing wood, and a finish that is deeply alli- 
gatored, painting may be your best bet. 
Either sand away the finish, or use a 
chemical remover. Then snug up the 
joints with glue blocks and screws, and 
fill out the low areas with wood putty. 
Next, coat the entire case with white 
shellac. After that has dried, rub down 


VACUUM-CLEANER SPRAY ATTACHMENT does a 
good job of gunning on spatter paints. Thin the 
commercial mix with a bit of water, and keep 
the spray tip a foot away from the work. 
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with a medium-fine grade of steel wool. 

What kind of paint is best? That’s up 
to you. 

For an antique-ivory finish, apply two 
or more coats of flat oil paint, each 
rubbed smooth, after two days’ drying 
time, with triple-O steel wool. After the 
final coat has been leveled, give it a 
wash with turpentine, barely tinctured 
with a squeeze of burnt umber. Let this 
wash stand for 10 minutes. Then moisten 
a rag in pure turps and wipe off the sur- 
faces, leaving only a bit of stain in the 
recessed molding areas. 

Want something more modern? Then 
you might go for one of those spatter 
paints that come in factory-mixed color 
combinations, and are applied with a 
paint gun or vacuum-cleaner spray at- 
tachment. Or consider brilliant decorator- 
color lacquers. Admittedly, it takes an ex- 
pert to brush them on. But why be an 
expert? You can now buy these lacquers 
—or plastic paints, if you prefer—in con- 
venient aerosol cans, and spray the case 
with a succession of light, smooth-drying 
coats. A bit of rubbing with rottenstone, 
afterward, produces mirrorlike surfaces, 


IN THE MODERN KEY: Lightening 
the finish of a dingy old piano for a pale butter- 
nut stain wasn’t an easy chore, but the Harold 
Schiermans of Lancaster, Wash., are deter- 


NE unusual way to treat that old up- 

right is to make it a component of 
some larger unit, such as a built-in room 
divider, or music center. Pictured above is 
one of these projects. When the Harold 
Schiermans of Lancaster, Wash., wanted 
to rejuvenate their dark old upright, they 
called upon architect Frederick A. Long 
of Spokane for help. He gave them this 
pleasing plan. 

Once the design was settled upon, the 
Schiermans sanded the case smooth, 
brushed on a coat of butternut stain and 
wiped it off again almost immediately. 
As soon as it dried, they followed with a 
sealer coat of white shellac, then a coat 
of high-gloss varnish. After rubbing with 
fine steel wool, the old box was ready 
for a final fillip—a satin-varnish coat, 
again carefully rubbed down. The back- 
ing panel and new grillework above the 
case were given the same painstaking 
treatment. 

Naturally, not every piano case war- 
rants such attention. If its basic styling 
is bad, or the finish beyond restoring, you 
may want to build a completely new case 
around the insides. 


ined They sanded and sanded agai 

Hy ne ined th a'novel back kbar 
was this striking space separator. 

asters were retained to keep the piano mobile, 


One interesting treatment is to recess 
the piano in a partition wall, with only 
the keyboard and toe block protruding 
into the room. If you do this, the new con- 
cealing wall panels should be removable, 
to permit access for servicing. Long open- 
ings must also be provided, either above 
or at the two sides of the piano to pre- 
vent sound damping. These openings may 
be covered with grille cloth, thus mak- 
ing them an attractive feature of the 
installation. 

Still another possibility is a large ply- 
wood cabinet, housing not only the piano, 
but all of the other components of a 
music center—TV, radio, phonograph, 
speakers, and storage space for records, 
books and sheet music. Such a cabinet can 
take the form of an “island” at the cen- 
ter of a room, or be used as a room-di- 
vider. To make it more compact, place the 
piano and the other elements back to 
back. 

Simple, contemporary lines are best for 
this project, with either a lacquer fin- 
ish (often two colors are effective) or a 
natural finish applied to furniture-grade 
plywood. 
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4 Remodel the piano—into a shapely spinet, perhaps 


SIMULATED SPINET 
calls form 
gery. The ca: 


applied (above) an 
box placed over the 
string frame. Result 
ywered contour (be 
low). 
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N OUTSIZE case and garish orna- 

mentation can frequently be treated 
best with surgery. That bulky, old-fash- 
ioned look may be due largely to massive, 
carved legs. Sawing them off and replac- 
ing them with more graceful wood turn- 
ings isn’t difficult. Or you may prefer 
simple metal bars—either of brass or 
black iron. Whichever you use, make sure 
that these new legs carry their share of 
the piano load. Unlike concealed instal- 
lations, where the case is pinned in place 
against a wall, a free-standing piano may 
topple forward if the legs or the toe blocks 
are removed. 

Excessive carving and molding trim can 
be leveled or stripped off with a sharp 
chisel. In that case the raw wood beneath 
should be stained to match the rest of the 
finish, or covered with veneering. 

Making a spinet console involves cut- 
ting away part of the case at the front 
right up to the string frame, removing 
the heavy lid, and substituting a shallow 
enclosure of thin plywood. A long, narrow 
mirror, attached to its face, creates the 
illusion of a substantially lowered case. 

Start by stripping off the lid and front 
panel, exposing the string frame and ham- 
mers. Strike several keys and note the 
clearances needed for their operation. 
‘Then mark the sides of the case with 
chalk for a stepback that will give this 
clearance. Saw along the vertical and 
horizontal lines to remove the unwanted 
side sections. 

Next, cover the new edges made by the 
saw cuts with matching veneering. Make 
the face, sides and top of the narrow box 
that will cover the upper section of the 
string frame of 4” veneered plywood, and 
use 3%” veneered plywood for both the 
false lid that attaches to the sawed-down 
piano-case sides, and the new front panel. 
Unlike the one it replaced, the latter 
isn’t hinged, but should be held with 
side clips accessible from the top, so it 
can be taken out for tuning. The narrow 
upper box should also be removable, for 
access to the tuning lugs. Attach hooks 
to the inner faces of its sides, with mating 
screw eyes driven into the string frame. 
Have the mirror cut to size and drilled 
for rosette screws. 


You may want to apply a new finish 


F YOU'VE latched onto a fine old up- 

right piano with gracious lines and the 
hallmark of quality—a Steinway, Knabe, 
Mason & Hamlin, Aeolian, Kranick & 
Bach, or Chickering, perhaps—you have 
an instrument that may well deserve a 
complete refinishing job. Don’t be sur- 
prised if professional estimates for such 
work run higher than the initial price of 
the piano. Remember that it must be 
carted off to the skilled artisan’s shop, 
where he will spend two weeks or more of 
painstaking effort, then bring it back 
again, If your pocketbook can’t stand the 
strain, give a thought to tackling the 
chore yourself. It may tax your patience, 
but if you have a feel for fine craftsman- 
ship, the experience and the final result 
will be richly rewarding. You'll also un- 
derstand why professional finishing esti- 
mates come high. Here’s the procedure 
for doing it yourself: 

1. Disassemble the cabinet. Remove 
the top lid, front and bottom panels, 
music rack and keyboard cover. 

2. Remove the old finish. Spread on 
paint remover, working it in with an old 
brush. Scrape off the muck with a broad 
putty knife. Use an old toothbrush for 
carvings, scrollwork, etc. A piece of steel 
wool on a thin stick gets at hard-to-reach 
carvings. If the new color will be much 
lighter than the old, use household bleach 
to remove the remaining stain. 

3. Wash with solvent. Apply turps or 
benzene with a padded cloth to clean up 
softened paint and remove waxy deposits. 
Wipe with another, clean cloth and let 
ary. 

4, Sand. Triple-0, in a sanding block, 
is right. 

5. Filling and patching. Use shellac 
stick (neutral color) to fill holes, dents 
and scratches. Glue down lose veneers and 
patch torn spots. Sand again. 

6. Wood filler. With turps, thin wood 
filler that has been tinted to match the 
final stain. Brush it on. Work the filler 
into the grain with a cloth or felt pad 
until it begins to harden. Then wipe off 
excess with a clean cloth. Do a small sec- 
tion at a time because this filler hardens 
like stone. 

7. Staining. Use an oil stain. Brush 


over the entire surface at one time, for 
uniformity. Allow time for the stain to 
penetrate deeply (about an hour). Then 
rub off excess with a lint-free cloth, and 
sand the surface. Check for uniform den- 
sity of the color, and re-do any necessary 


parts. 

8. Sealing coat, Brush on white shellac 
with long, overlapping strokes. Use a 
small brush to shellac all moldings and 
trim. Don’t let the shellac pile up at in- 
dentations. Sand lightly and apply a sec- 
ond coat. Sand again, making sure to 
smooth down any air bubbles. 

9. Finish coat. Use clear brushing lac- 
quer, applied with a full-bodied brush in 
long, quick strokes. Cover the entire sur- 
face. Watch out for dust. Allow the first 
coat to dry (it will, very quickly), and 
rub hard with a felt pad dipped in water- 
soaked pumice powder. Wipe the surface 
meticulously with a damp cloth to remove 
any trace of pumice before applying a 
second lacquer coat. Repeat this pro- 
cedure until you have laid down at least 
four lacquer coats. After the final one, 
rub, rub, and rub again. 

Materials needed for finishing: Liquid 
turps or benzene, Triple-O sandpaper, 
tinted wood filler, white shellac, shellac 
stick, oil stain, brushing lacquer, fine 
pumice powder. Also brushes, felt rubbing 
pad, alcohol lamp, spatula, cheesecloth, 
and a broad knife. 


BROW ORLASE, combined with a sanding block, 
f re 


steel wool and ‘pumice, is jirement 
for a fine new finishing job. Use sawhorses to 
support the removable parts. END 
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How to make 


A Sliding Table 
fora Table Saw 


Using it, you can zip through all cuts 
more easily and accurately 


By R. J. De Cristoforo 


OR those tricky table- 
Fe make you wis 

hands, you can’t beat a sliding saw 
table. Industry has used such tables for 


years to guarantee hairline accuracy for 
both routine and difficult cuts. 
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w operations 
you had six 


You can get the same unerring ac- 
curacy with the sliding-table accessory 
described here. It's the most versatile 
bench-saw attachment you can own—and 
the easiest to set up. You can't buy any- 
thing like it. But you can build this tried 
and proven model in less than a day. 
‘And even if you go for new plywood and 


THE PARTS of the sliding table 
include a crosscut fence (in use 
at left), inverted and regular 
V miter-cut guides, a rip 

and 45° 


short length of two-by-four plus 
%", %e" and 4” plywood. 


hardware, your total investment should 
come to less than five bucks. 

Specifically, how will this sliding saw 
table help you? 

First, it will ease work through the 
saw with absolute precision, because its 
guides move with the table—not inde- 
pendently. There’s no chance for the 


A x10" 19" 


2 nah x22" 


stock to creep or pivot during a pass. 
That means no binding, or kickback—no 
blade-damaging friction set up by bias 
pressure or weaving. You'll get fast cuts, 
as well as true ones. 

Second, this sliding table will let you 
crosscut long boards easily because it’s 
considerably wider than the regular saw 
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) Steps in building the sliding table 
f 


YOU CAN ATTACH TABLE TO SAW in two ways. 
Screw or bolt wood guiderails to the unde: 

side of the table—these slide along the sides 
of the saw table, Or bolt the table to wood or 


table beneath it. Also, it has a crosscut 
fence with a blade-straddling yoke at its 
center to back up the work on both sides 
of the kerf and prevent chattering and 
wood-splitting “breakoffs 

Third, when you want to cut right- and 
left-hand miters, this rig will let you do 


THESE ARE TYPICAL JOINTS you will do more 
easily, accurately and safely on a sliding table. 
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steel bars that slide in the saw’s miter 
grooves. Projectio ave the table are av 

by countersinking heads (rail method) or 
using Tee-nuts (bar method ). 


it without resetting a gauge, There'll be 
no more hard-to-prevent adjustment er- 
rors, resulting in mismated joints, resaw- 
ing, or scrapping of stock that’s been cut 
off too short to be reclaimed. 

Fourth, there’s no need for special jigs 
and awkward clamping when you saw 


Some of them can't be done except with the 
table or special jigs and fixtures. 


SAW CUTS ITS OWN SLOT as you raise the 
blade with sliding table in working position. 
A shary llow-ground blade teams 

with the sliding table, but any kind will work. 


tenons, tapers and wedges. A combination 
rip fence and taper guide takes care of 
conventional cuts with the grain. It also 
stands high enough above the sliding 
table to provide ample clamping surfaces 
for work run through the saw edgewis 
For accurate and speedy placement of 
strips to be tenoned, splined or half- 
lapped, you simply attach a vertical or 
45° inclined guide block to the rip fence 
with a couple of wood screws and butt 
and clamp the stock against them. 

Fifth, you can center disks or other 
circular work automatically in line with 
the blade, for radial cuts across them. 

Sixth, the sliding table holds irregular 
stock firm while you cut a straight work- 
ing edge. 

Steps in making the table. Remember 
that the quality of the work the table 
will do is entirely dependent upon the 
accuracy of its parts, and the nicety of 
their assembly. Use a good grade of ply- 
wood for the table and guides. The table 
size is not critical. But the auxiliary 
table should be larger than the original 
saw table, without becoming unwieldy. 
The thickness of the stock you use will 
reduce the blade projection by just that 
much, so the sliding table should be thin. 
But don’t go under 1/4”—otherwise it will 
lack the necessary stiffness for depend- 
able cuts. 

All other parts should be made either 
of plywood, or of kiln-dried hardwood. 
‘The miter guides must be especially ac- 


a 


USE A CARPENTER’S SQUARE to set the crosscut 
fence at right angles to the saw 

igned, clamp the fence and dri 
sunk screws upward through the 


SLOTS FOR ADJUSTMENT are c 

ide. Attach it by pus! 
the slots i 
ts go on top, 7 


1g headless 
ito holes in th 
son bott 


bolts thro 


table. Win; 


curate. First lay them out and cut al- 
most to the line. Then finish them off 
by sanding exactly to size. The miter- 
cut V blocks, for example, demand a 
precise 90°. You can also make 

guides for cuts other than 45°. Fuss a bit 
to be sure you get them right; this will 
pay off, 

Parts shown in the drawing are dimen- 
sioned for a 9” saw, with a table meas- 
uring about 16” by 24”. However, they 
can easily be modified to fit 8” and 10” 
machines. 

Begin assembling the parts by attach- 
ing the table guides to the basic table 
panel. Set this panel squarely on the saw, 
with the blade retracted out of the way. 
Then C-clamp the guides to the sliding 
table. They should ride against the sides 
of the saw table tightly enough to prevent 
any lateral play, yet allow the auxiliary 
table to slide back and forth freely. 

Screws are the simplest device for at- 
taching the guides to the table. Or, to 
allow adjustment in the guide spacing, 


Jobs you can do mor 


MITER FINISHED PIECES by guiding them with 
the V block. Piece is held steady as the en- 
tire table moves, ensuring a perfect cut. 


MAKE TENONS and other difficult vertical ar 
more safely and easily with a vertical 
on the rip fence for alignment and ing. 
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you can cut a slot in the guide and bolt 
it to the table. If there are rip-fence 
rails that would interfere with a bolt, 
slot the table instead and use a Tee-nut 
in the guide. With the guides attached, 
you can lower the table onto the turning 
blade and let it cut its own slot. 

The crosscut fence is screwed in place 
permanently, but the adjustable fence 
and both V blocks can be moved. In 
each case the locking device for these 
movable parts is the same. Slots are cut 
in the part and matching holes drilled 
through the table. A Tee-nut is driven 
into the hole from the table’s underside. 
The nut takes a headless 14” bolt inserted 
from above. A wing nut with a flat 
washer under it tightens down on the 
slotted part. 

Finish the parts by sanding them 
smooth and covering the surfaces with an 
application of wood sealer or several wash 
coats of shellac. Wax the underside of 
the sliding table and the surface of the 
saw table to reduce friction. END 


sily with a sliding table 


MITER UNCUT STOCK with the inverted V 
guide. Pieces need not be finished to size; they 
can be cut anywhere along their length. 


TENONING, SPLINING OR HALF-LAPPING a mi: 
tered requires a 45° guide in place of 
vertical one. Guides are screwed in place. END 


BEFORE YOU BUY OR BUILD 


Trials and tribulations of a 
home owner’s first year, or— 


How to Break In 
Your New House 


By John L. Springer 


HE housewarming is a memory. 

You're settled down in your dream 

house. Then, one day, comes the 
rude awakening. 

“Darling, the bathroom door is stuck,” 
your wife calls, her voice muffled. “I 
can’t get it open.” 

“Take another soak in the tub,” you 


call back. “I'll have this plaster crack 
around the fireplace filled in a jiffy.” 

The honeymoon—with your house—is 
over. You may even be tempted to write 
the whole thing off as a bad bargain 
when flaws begin to pop up like mush- 
rooms after a heavy rain. Take heart. 
An old saw, “The first year is the hard- 
est,” goes for a house, too. 

Whether you buy a three-room bunga- 
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Tips on living with the 
growing pains of a house 


Everybody expects minor faults to show up 
in a new car. Most of us, however, aren't pre- 
pared for them in a new house. But imperfec- 
tions will crop up in the best construction. 
Bere xe some Cs the 

pect during your first yes 
stride. If you think the 
him to make the repairs or foot the bill. 


Doors or windows that stick in wet weather 
are no cause for alarm, Plane the high spots. 


Too cold, too hot? Automatic heating systems 
have to be adjusted to your way of living. 


low or a 15-room mansion, you'll find 
plenty of imperfections. More than 3,000 
component parts go into the average house 
and materials and installations can’t be 
perfect in every case. Then there is that 
troublemaking trio; settling, shrinkage 
and swelling, over which a builder has 
little control. 

Settling: Even a small house weighs 
a few dozen tons, concentrated on a small 
area. The soil below is bound to give a 
little. So the house settles. If everything 
went down evenly, nobody would know 
the difference. But because the soil is 
softer or the load heavier, some founda- 
tion sections sink more than others. Struc- 
tural cracks appear. Relax. It happens 
to almost everybody. Minor cracks, 
around windows and at corners, won't 
affect the strength of the walls; they just 
look bad. 

Another strain on foundation walls is 
the wide range of weather to which they’re 
exposed. The base in the ground keeps a 
constant temperature (about 56 degrees) , 
while the exposed parts may vary from 
below zero in winter to 100-plus in sum- 
mer. Some expansion and contraction is 
inevitable—and so are some cracks. 

Shrinkage: Rough framing lumber, 
even in the best of houses, is never com- 
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Note down minor defects over a period in- 
stead of pestering the builder with each one. 


pletely dry. If there’s uneven shrinkage, 
plaster cracks in walls and ceilings may 
occur. Don’t rush in to repair them. 
Shrinkage usually stops within two years. 
Then you fill in the cracks with spackling 
compound, smooth the surface with fine 
sandpaper, and redecorate. In most cases 
the cracks don’t reappear. 

If cracks develop at ceiling, window 
and door molding joints during the dry 
season, don’t worry. They'll probably 
close up again in humid weather, If not, 
make a note to fill the joints with putty 
when you paint. 

Swelling: Windows that stick and doors 
that require a heave-ho to open are part 
of the growing pains of any house. Even 
doors that have been conditioned care- 
fully before hanging will swell a little in 
damp weather. Restrain that urge to grab 
a plane and start gouging. Gently sand 
the high spots. If you take off too much 
the doors may be loose after they shrink. 

When your wood flooring begins to 
“give” a little, just take it. You can’t 
have a perfectly tight floor all year ‘round. 
If there were no hairline spaces between 
strips in the winter, expansion in the 
humid summer might cause the floors to 
buckle. 

‘A wet basement—that bugaboo of new 


opens between bathtub and wall tile, 
calking job is the simple remedy. 


Extreme heat ma; 
place. Filled in, t 


cause cracks around a fire- 
y usually won't reappear, 


home owners—can be caused by uneven 
settling of soil around the house. As the 
soil sinks, it may pitch toward the house, 
instead of away. When the rains come, the 
water exerts pressure against the founda- 
tion, and may collect in ground pockets 
caused by rocks or debris. Wait until the 
ground settles, then make sure that it 
pitches permanently away from the house. 

If the plumbing and wiring are put in 
right, nothing very serious will go wrong 
with them. There may be leaks at joints, 
such as where the bathtub meets the wall 
tile. That’s not the plumber’s fault. Chalk 
up another round for settling and shrink- 
age. A careful calking job usually stops 
such leaks, 

Stand on your rights. Insist that the 
builder guarantee all construction, includ- 
ing plumbing, heating, wiring, for at least 
a year. In fact, when you buy a new house 
with a Federal Housing Administration 
mortgage, the builder is required to pro- 
vide a warranty that all materials and 
workmanship conform to the approved 
specifications. 

‘A manufacturer’s guarantee comes with 
mechanical equipment such as furnace, 
water heater, dishwasher. The same is 
true for national brand-name makers of 
doors, floor tiles and similar items. 


Keep first-year gremlins out of te 
Book Gat bediors cosaresice puaneanee 


Floor Leg Oo the middle? Braces between 


joists may have shrunk, Nail them back. 


When a builder signs a contract to put 
up a house, he usually promises that all 
work will be done in a “good and work- 
manlike manner.” That's a pretty broad 
phrase, as many a law suit proves. But it’s 
a good one to insist on. It will at least 
Protect you against a flagrantly shoddy 
job. 

Here are common first-year defects that 
you would be justified in demanding that 
your builder repair: 

© Foundation cracks you can stick a 
pencil into. Such cracks are wider than 
would normally occur when foundation 
footings are properly laid. 

‘© Cracks in concrete floors inside the 
house. They indicate that the builder 
made the floor too thin (it should be at 
least three inches) or that he laid it on 
dirt that has settled and no longer sup- 
ports the concrete. Cracks that show up 
during the first year are often a sign of 
worse to come. 

© Cracks wider than a pencil point in 
walls or ceilings. 

‘© Exterior doors that warp so badly 
that you can see light through the side 
where it meets the jamb. These doors are 
a special problem. in winter one side may 
face zero weather, the other a cozy indoor 
70 degrees. Even the best of them may 
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pull out of shape slightly. Inferior ones 
will curve like the bow of a ship. 

© Heavy buckling of wood flooring. 
‘The builder is advised to store wood floor- 
ing in the house for a few days at around 
10 degrees before laying it. The idea 
give it time to adjust to prevailing humic 
ity conditions. If the flooring is not right 
when laid, it may absorb humidity later, 
swell up, and buckle. 

© Failure of your heating system to 
keep any room at 70 degrees on the cold- 
est winter day. Convectors, radiators and 
registers usually need some adjustment 
after you move in. It’s difficult for a heat- 
ing man to set up a system that will give 
you the exact temperature you want in 
various rooms. (With automatic heating 
systems, you usually get free servicing for 
six months to a year. After that, you can 
buy a service contract for an annual fee— 
or learn to service the heating plant.) 

© Wet-basement problems caused by 
water coming through the floor or walls. 
Sometimes holes in the cellar wall 
through which pipes pass may not have 
been cemented thoroughly. (If you're 
smart, you'll get your builder to guaran- 
tee that outside water won't seep into 
your basement.) 

Don’t panic. Many home buyers run to 
the builder with every first-year com- 
plaint, Some are justified. Ralph J. John- 
son, director of the construction depart- 
ment of the National Association of 
Home Builders, says that buyers often 
don’t realize that they are responsible for 
normal maintenance. Some builders spend 
“considerable sums” servicing minor 
items that customers should pay for. On 
the other hand, you have a right to expect 
the builder to repair serious troubles. An 
honest builder expects to do so. In figur- 
ing his price, he has considered reason- 
able fix-it costs. 

You'll do better during the break-in 
period, though, if you don’t pester him 
with every small complaint. If you don’t 
want to make minor repairs yourself, wait 
until there are enough jobs to keep a 
workman busy for at least a couple of 
hours. Then put your request in writing, 
item by item, so that the builder can’t 
forget them. 

Getting through that first year may be 
tough at times, but take it easy and you'll 
enter your second year thoroughly aad 
broken—and liking it. 
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SMALL PARTS made of mild steel (screws, for iustance ) can also be given a hard surface 
with a compound. Pack the powder around the part in a container such 
as a pipe cap. Heat with a torch in a lnid-together firebrick furnace. 
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What you do to caseharden steel at home 


1. HEAT METAL RED-HOT, bring- 
ing it up slowly to about 1,650 
F. in the Tg of torch. — the hig! 

ale with wire 
jeel wool. Then 


des 


is F. 
off 


fora or ead bat 
dip in carburizing compound. 


steelmaker recommends. But perhaps you 
just need some tool for one-time use. 
Making your own tools, Suppose, for 
example, you discover you're short a }3” 
drill, or a special chisel or gouge, or a 
router bit, punch, graver, rotary file, end 
mill or shaped cutting bit—the sort of 
tool you use once in 10 years. Wouldn’t 
a tool whacked from scrap—from a bolt, 
nail, angle or hunk of machine steel—and 
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2. REHEAT and dip in compound 
several times. Compound adher- 
ing to the stecl will fuse and 
bubble, coloring the blue torch 
flame a brilliant orange. Hold 
at heat until a crust forms. 


3. QUENCH in cold water or brine 
while still red-hot. This hardens 
irbon case formed by 
the compound. Finally, it ma; 


be advisable to temper the wo 
to relieve brittleness. 


quickly casehardened be perfectly satis- 
factory? 

Or suppose you're tapping a hole and 
break the tap, the only one that size 
you've got. If there’s a can of caseharden- 
ing compound on the shelf, you can 
groove the threads of a machine screw, 
and caseharden it. Your tap won't cut the 
close-tolerance threads you’d get using a 
regular tap, but it'll work. 


Two compounds are available, both in 
small-quantity package sizes. One, Kase- 
nit, made by the Kasenit Co., Mahwah, 
N.J., is distributed nationwide through 
large hardware and machinist’s supply 
houses. A pound can of Kasenit No. 1, 
recommended for hardening small tools, 
sells for $2.20. 

‘The other compound, trade-named Hi- 
Speed-It, is more expensive. A 2-oz. can 


costs $3, a 2-Ib. can $20. Hi-Speed-It is 
not available through retail channels in 
the West, but Westerners can obtain it di- 
rect from the manufacturer (Wilson Car- 
bon Company, 60 East 42nd Street, New 
York 17), who sends it postpaid to U. S. 
addresses. 

The two products are used similarly. 
You simply heat the steel bright red 
(1,600 to 1,700°F.), roll the metal in the 


How to make a twist drill from an ordinary nail 
ey 


SMALL CUTTING TOOLS are easily made when you 
have a can of casehardening compound. For in- 
stance, by cutting off the head of an ordinary 
nail, you have the start of a twist drill, 


CASEHARDEN NAIL, fusing compound around the 
cutting lips and flats repeatedly for deep pene- 
tration, Quench the nail in water from a high 
red heat. Temper it if desired. 


FILE FLATS along opposite 

groove each flat at the point. Clamp nail end-up 
as above and shape two 59-degree cutting lip: 
Relieve the cutting edges slightly, 


CHUCKED IN ELECTRIC DRILL, the former nail 
makes clean holes in an aluminum casting as 
above. You can also make reamers, counter 
sinks, rotary files, routers and end mills. 
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compound, then quench it in water. Re- 
peating the process deepens the case. 

How do these powders work? They're 
carburizing compounds. Carburizing is 
the age-old method of converting soft iron 
into hardenable steel. 

Ancient smiths made steel in charcoal 
forges. The smith charged his forge with 
iron ore mixed with charcoal, and this 
mix, heated to yellow heat, became a blob 
of spongy metal. With continued heating 
the sponge-iron gradually absorbed car- 
bon from the glowing charcoal. Time and 
again the smith would pull out the blob 
and smash it on his anvil to expose un- 
carburized metal, then return it to the 
forge. In time his wrought iron soaked up 
enough carbon (about one percent) to 
harden when quenched, becoming high- 
carbon steel. 

Casehardening is the same story. Low- 
carbon steel—the stuff nails are made 
from—soaks up carbon when held at red 
heat in contact with carbonaceous ma- 
terial. The surface becomes hard. 

Before fast-working compounds were 
developed, parts to be cased were packed 
into flasks of bone black and heated flask- 
and-all in a furnace. Another way was to 
cook the parts in a bath of molten sodium 
or potassium cyanide, a salt which at high 
temperatures will give up atoms of car- 
bon. In the method commonly used in 
heavy industry, parts are heated in a re- 
tort filled with carbon- or nitrogen-bear- 
ing gases. 

In all these methods free carbon atoms 
combined with iron in the steel to form 
hard iron carbides. But the action was 
slow. It took hours to diffuse enough car- 
bon into the steel for a hard case. 

‘There are other substances that will 
diffuse into hot steel when available in 
an active salt—nitrogen, chrome, boron, 
vanadium, titanium, for example. 

Other elements, such as hydrogen, de- 
carburize hot steel. For some reason, hy- 
drogen attacks the iron-carbide crystals, 
or grains, along their boundaries, form. 
ing a network of microscopic cracks. 
These cracks, or fissures, are too small to 
appreciably weaken the steel. 

What's in the compounds. With these 
facts in mind, imagine you’re mixing your 
own carburizing compound. Begin with a 
carburizing ingredient, probably activat- 
ed (spongy) mineral carbon. Add a lesser 
amount of decarburizing ingredient (a 
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chemical that releases hydrogen when 
heated). Then mix in an assortment of 
metallic salts. 

There’s your compound. Now pick up 
a chunk of cold-rolled, heat it red-hot and 
roll it in the powder. Quench in water. 

What happens? When you dip the hot 
steel into the compound, the black pow- 
der fuses and bubbles around the metal. 
Hydrogen from the decarburizing ingre- 
dient opens minute cracks along the grain 
boundaries, open avenues through which 
free carbon atoms supplied by the car- 
burizing ingredient can penetrate. The 
metallic salts supply atoms of chrome, 
vanadium or other metal which combine 
with iron and carbon atoms to form com- 
plex alloy-like carbide crystals. 

Tempering. A low-carbon-steel tool 
casehardened in compound and quenched 
in water is ready for use. Tempering—re- 
heating to relieve brittleness—isn’t nec- 
essary; the core of the tool, not hardened 
by the quench, serves as a shock-resistant 
support for the file-hard case. 

High-carbon or alloy tool steel is an- 
other matter. When quenched from red 
heat, the core as well as the surface hard- 
ens, and your tool may shatter when 
used. It’s preferable to quench only the 
tip or cutting edge, allowing the shank to 
cool more slowly and only half-harden. 

Or you can temper a casehardened high- 
carbon-steel tool after quenching. Baking 
it in a kitchen oven for a half hour at 
350°F. (changes in the structure of steel 
in tempering are a function of time as 
well as temperature) will relieve internal 
stresses without appreciably decreasing 
the hardness of the case. Set the oven at 
440°F. to temper woodworking cutting 
tools. For impact tools use 500°F. 

You can of course temper a casehard- 
ened tool with a torch, judging tempera- 
tures reached by the colors of the oxides 
that appear on steel as it’s heated. 

Because these compounds are largely 
salts, tools casehardened in them will rust 
in a hurry unless you keep them heavily 
oiled. The compounds caseharden stain- 
less steels, but the treatment modifies the 
chrome carbides, and thereafter the steel 
may no longer be stainless. 

But these are small disadvantages. For 
improvising tools in a small shop, a can 
of surface-hardening compound is won- 
drous stuff. It can save you many dollars 
in tool costs. END 
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Lubrication Jobs 


NUMBERS ON SKETCH are 
keyed to photos below to 
suggest common lubrica- 


—= —l tion points around a 
home. You need light 
machine oil, motor oil in 
© © a squirt can, grease, 
graphite, a lube stick. 


1 BOPRS that squeak or are ard to close powdered ae or squirt ght ol in 
will work with a new feel after you lubr- fatches “whi n'them in and out 
cate them. Take out the ge pins (left). center). Rub 

femove rust or old paint with steel wool, and doors and slip a pe 

oil them lightly before putting back. Puff the rollers to distribute (right). 


WINDOWS will slide easier on lubricated DRAWERS that are stubborn will often re- 
jambs. Scrape off any paint that might spond to treatment with stick lubricant, 
be the cause of sticking, then rub stick lubri- Check first to see that the sliding parts aren’t 
cant, paraffin or a candle stub on the jambs. binding or that guides aren't loose. 
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Lubrication jobs in the kitchen 
x 


FRICTION CATCHES on cupboard doors APPLIANCES driven by light-duty motors 
ill catch and release without effort if c 

stick lubricant i applied to their meeting 

surfaces. Lube the bread-drawer cover, too. straw to guide it into the tiny oil holes. 


Lubrication jobs in the basement 


BURNER MOTOR, WORKSHOP TOOLS can WASHER and other ma- 
culating pomp of blower be protected from rust jor appliances usually 
need only a lrops of No. with an aerosol oil spray. have factory-lubricated bear- 
30 motor oil cups twice Lube power tools according ings. If there are oil cups, 
a year. Don't overlube. to makers’ instructions. ine oil. 


Lubrication jobs in the garage 


GARAGE-DOOR TRACKS should be fed 10 LAWN-MOWER gears are best lubricated 
gobs of multipurpose grease, and the with grease. Remove the wheels to ap- 
doors operated to spread it. Use heavy ma- ply. Put a drop of heavy oil on wheel bear- 
chine oil on rollers and spring-cable pulleys. and cutter shaft each time it is used. 
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Filing’ the Facts 


‘OW you can save, permanently, in 
easy-reference form, those valuable 
home-repair pages you find every month 
in Popuar Science. A handsome, dur- 
able binder is now available to readers. It 
is designed particularly to hold the tear- 
and-file pages of the Home Owner's Sec- 
tion. The section, in turn, is designed for 


easy organization (Fix-It File, Materials 
File, Know-How File). Under these head- 
ings in your binder, you can also save 
other PS articles of special interest to you. 

To get the binder above send $2.50 
and your name and address to: Magazine 
Services, Inc., Dept. B-1158, 4 East 
26th St., New York 10. N. Y. 
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Remodeling your house? Building 
a new one? You'll profit from 
these money-saving pointers on 


Choosing 
Wood 
Flooring 


lumberyard—where the varieties, 

sizes and prices of wood flooring 
may both delight and distract you—ask 
yourself a few questions. 

Where will you use the new flooring? 
Do you want it for a formal living room? 
Or an informal one? Will you cover it 
with wall-to-wall carpeting? Will it take 
a beating in a rumpus room? Should it 
be hardwood or softwood? And what style 
and type? 


Hardwood or softwood? 


JF, 20U ate economy-minded you may 
want to consider softwood in some 
rooms. But first, about hardwood: 

‘The hardwood floorings are the tough, 
dense, heavy, long-wearing woods such as 
oak, maple, birch, beech and pecan. They 
account for about 80 percent of residen- 
tial flooring in the United States. The 
reason is obvious: Hardwood floors wear 
better. The traditional guarantee for 
hardwood flooring is that it will last the 
life of the house. 

Oak is by far the most extensively used 
hardwood, partly because it is plentiful 
and partly because people prefer its 
natural good looks. 

Some 20 species of white and red oak 
are made into seven grades of flooring. 
The difference between white and red oak 
is not readily apparent. Both are light 
in color, but white oak has a brownish 
tinge, while red oak has a pink cast that 
usually turns reddish brown when finish 
is applied. Oak is the only popular floor- 
ing that is quarter-sawed in the better 


Bm you browse through your 
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ONE Goon way to buy 
flooring, The carton 
shown holds enough to 
cover 20 square feet. 
With five of them, you 
can do a 10° 
room without hi 
figure’ cutting waste, 


grades to bring out the attractive wood 
rays or radial cells in the grain. 

Maple is next to oak in popularity. 
It lacks some of the character of oak in 
grain, but it is very hard and strong, 
and has extremely high resistance to 
abrasion. For this reason it is often used 
widely in schools and public buildings 
where heavy wear is encountered. 

Birch, beech and pecan have most of 
the characteristics of maple, but are used 
less extensively. Birch and beech are 
reddish in color, while pecan is darker 
than most woods used for flooring. 

Softwood flooring such as pine, fir and 
hemlock is pretty hard, too, especially 
the edge-grain types. In general, how- 
ever, these products of the conifers are 
lighter, softer, less durable and less stable 
dimensionally. Distribution of softwood 
flooring is apt to be on a regional basis. 
In the East, you'll find pine; in the 
West, fir. Overall, however, the amount of 
softwood used for residential flooring 
nowadays is quite small. 

Because they usually are cheaper, soft- 
woods are sometimes used in so-called 
budget housing. Then, too, softwoods are 
sometimes specified in high-cost houses, 
where it may be used to harmonize with 
similar wood paneling or to carry through 
a decorator’s theme. Softwood is also 
easier to lay because the average length 
of strips is about 16 feet. 


Where will you use it? 


"THE room in which you'll place the 
flooring will certainly have a bearing 
on your choice. 


In the living room, you may want some 
high style; most folks do, So chances 
are you'll go for hardwood, probably oak, 
the handsomest of the hardwood tribe. 

In a busy rumpus room, you'll need 
flooring that can take it—a floor that 
you can waltz or skate on, Here you 
may want to consider birch or maple. 

If you plan to put down wall-to-wall 
carpeting—in any room in the house— 
why spend extra money for handsome 
flooring that will never be seen? You'll 
save by using softwood or a low-grade oak. 
However, top grade hardwood flooring 
can boost resale value of the house. 


Choosing a style 

wore flooring comes in four main 
forms—strip, plank, parquet and 

block. Each has its own characteristics 

and applications. 

Strip is the most popular, although it 
has been losing ground to the wider 
plank, perhaps because buyers like the 
latter’s casual charm. 

Strip flooring produces a somewhat 
formal effect. This is sometimes lessened 
by using strips of different widths. Most 
strip flooring is tongued and grooved at 
the factory so that each piece locks snugly 
against its neighbor. But square-edge 
strips are available, too, for special ap- 
plications. 

Standard thicknesses for tongue-and- 
groove flooring are %”, 14” and 2§”. 
Widths range from 1” to 344”. The most 
commonly used size is 3$”-by-21,” tongue- 
and-groove with matching ends that lock 
together to make a completely integral 
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floor—one that won’t squeak or lift up. 

Interesting patterns can be worked out 
simply by selecting stock with variations 
in color, or other natural irregularities. 
Strip is available in practically all the 
hardwoods and in several softwoods, de- 
pending on the region. 

Plank flooring comes in widths from 
3” to 9” and is almost exclusively oak. 
Wide planks are sometimes fastened with 
screws covered with plugs to simulate 
pegs; but generally, plank comes with 
plugs of contrasting wood already glued 
in place. Plank is most often laid in 
ranch and colonial homes, where it con- 
tributes to an atmosphere of rugged in- 
formality. 

‘Tongue-and-groove plank is usually #4” 
thick and would resemble strip, except 
for the pegged ends and beveled edges 
that accent each plank. 

Parquet is the most elaborate and ex- 
pensive type of hardwood flooring. A 
true parquet floor consists of short, 
matched lengths, usually #§” by 21/,”, in- 
dividually laid to produce interesting 
patterns such as herringbone, basket- 
weave, squares and rectangles. The pieces 
are customarily tongued-and-grooved and 
end-matched. Standard lengths are mul- 
tiples of the widths to aid in laying out 
the pattern. 

If you've a yen to be exclusive, an ex- 
perienced craftsman can use oak, maple, 
beech, birch, walnut, mahogany, teak, 
cherry and ebonized (dyed) wood to lay 
parquet in an almost unlimited number 
of fascinating designs. But your bill will 
reflect the workmanship in such a floor. 

Block flooring is a modern form of par- 
quetry that gives the rich effect of in- 
dividually laid strips, but at lower cost. 

Blocks are made in the principal hard- 
woods in two forms: unit blocks and 
laminated blocks. Unit blocks are full- 
thickness hardwood strips joined together 
at the factory (sometimes with steel 
splines) to form squares and rectangles 
of various sizes. Laminated blocks are 
usually made by gluing square plies of 
hardwood together under pressure, like 
plywood. One brand has a center core of 
poplar, which is said to add dimensional 
stability. Laminated blocks are the only 
type recommended for radiant-heated 
floors. 

Both types are made with tongue-and- 
groove edges and are frequently laid in 
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mastic. Striking patterns are produced 
by laying blocks with the grain at right 
angles to surrounding blocks, or by con- 
trasting light- and dark-colored blocks. 

An economy tip: Lay blocks to form 
a border around inexpensive flooring that 
will be covered with standard-size rugs. 
This way, you'll have an_ attractive 
border, and the saving is under the rug. 


What will it cost? 


pesonna: costs vary with the wood, 
style, and your locality. A 12’-by-16" 
room floored with a good grade of strip 
oak might cost you around $100. A par- 
quet pattern with the same material 
could easily double the tab. Birch or a 
medium-grade oak for the same room 
might stand you $80, and you could lay 
down softwood or a low-grade oak for 
close to $40. Although prices range from 
$40 to over $200, you can walk on any 
of these floors. 

Oak falls into all price ranges. The 
seven grades divide into three types: 
quarter-sawed grades, which are the fan- 
ciest and are labeled clear and select; 
plain-sawed grades—clear, select, No. 1 
common and No. 2 common; and, at the 
bottom of the list, a grade called 114” 
shorts, made from No. 1 or No. 2 common. 

The average length of pieces in the bet- 
ter grades is 414’; in the lower grades, 
214’ to 3’, All grades have the same quali- 
ties of strength, insulation and resiliency. 
The only difference is in appearance. 
Cheaper grades have more sapwood, more 
knots and other deviations in the grain. 

For pure economy, the cheaper grades 
of oak are a good bet. No. 2 common, 
which sells for less than softwoods in 
some areas, makes a sturdy floor for the 
bathroom or kitchen, where a final cover- 
ing such as tile or linoleum will be in- 
stalled. This grade is also recommended 
for flooring attics. The 114” shorts are 
fine for closets, alcoves and other small 
areas. 

If you’re remodeling—covering over a 
worn or ugly floor—you can save by 
using the thinnest flooring available in 
the style and wood of your choice. The 
old floor will provide a sturdy base for 
the new one, so there’s no need for 
thicker flooring for more strength. The 
thinner stock won't noticeably raise the 
level of the floor, and simply raising the 
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These are the three popular flooring styles 
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baseboards a bit will accommodate it. 
All the rules of new flooring apply to your 
selection of a floor to go over an old one. 


What about prefinished flooring? 


EFORE you decide on raw wood, look 
into the advantages of prefinished 
flooring. Finished at the factory under 
ideal conditions, it comes to you with a 
smooth, hard surface that probably will 
outlast a brushed-on finish applied on the 
job. Some suppliers bake on the finish. 
Prefinished flooring is produced in 
several grades. Strip, plank, parquet, and 
block all come prefinished. The cost of 
prefinished flooring is higher than raw 
wood, but the difference shrinks when 
you add finishing costs to raw-wood 
Price. 

For remodeling, you can’t beat prefin- 
ished flooring. It’s ready to walk on when 
the last nail is driven home and there’s 
no dust from sanding to drift over the 
furniture and moldings. 


How to order flooring 


‘N COMPUTING the board feet of 
strip or plank flooring needed for an 
area, certain percentages must be added 
to the square footage to be covered. This 
is because the tongue of each piece is in- 
cluded in the measurement to determine 
board footage, but actually does not oc- 
cupy surface width since it fits into the 
groove of the next piece. 

Percentages added vary with the floor- 
ing size. Dealers have a chart on this. 
With 24” flooring, you add 38% per- 
cent. This includes five percent waste. 

To eliminate confusion, some suppliers 
pack flooring in cartons or in prefigured 
bundles marked to cover a specified area. 
The waste element is calculated and 
enough material is included to cover the 
square footage shown on the package. A 
professional may resent having his figur- 
ing done for him in this way, but the 
square-foot bundles are a big help if 
you're doing the job yourself. END 


HARDWOOD FLOORING: Sizes and Thicknesses 


In every style, a few sizes become popular and are used extensively. The wi 
below illustrates the variety available, but it's doubtful if any dealer carries a stock of all sizes, 


range of sizes given 


tongue & groove: 
%" x14" 
yrxe" 


tongue & groove laminated block: 
%" x9” square 
7%" x9" square 


tongue & groove unit block: 


width of 
strips 


yt thick 
block 


hy! 
block 


Yyrxdye 
Myr x2" 
Br x14" 
Bagh x2" 
6" x24" 
Rg x3" 


14", 2" and 3” 
widths available 
‘on special order 


THA" x7" 
grx9" 
6" x12" 


74" x7K" 


10" x10" 
6x12" 
6%" x64” 
9” x9" 
14" x114" 
64" 11314" 
we 47x13" 


‘most sizes list- 
ed above; also 
‘comes in teak, 
walnut, cherry 
‘and mahogany 
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laminated block not made; unit block in 
most sizes listed above; also comes, 
in walnut and blended woods 


O 
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3. For precise surfacing 


FOUR WAYS OF HOLDING A FILE for different 
jobs are sketched above. In each of the first 


2. For medium-pressure cutting 


Vee 


4. For draw filing 


three ways shown, you should cradle the handle 
of the fle in the'palm of your right hand. 


How to Use a File 


[esatty, the surface you are filing 
should be at elbow level when your arm 
is bent. Uphill or downhill filing makes 
it difficult to stroke the tool accurately 
and produce a surface that is either com- 
pletely flat or uniformly curved. 

If you're right-handed, plant your left 
foot about 24 inches ahead of your right. 
(Southpaws reverse the stance.) 

Holding the file. Cradle the handle in 
your right palm with your thumb resting 
on the top and your index finger along 
the side. This lets you keep the file level 
while applying weight to the forward end 
at the beginning of each stroke, to both 
ends of the file at the middle of the stroke, 
and to the handle as you conclude the 
stroke. 

1. To remove large quantities of ma- 
terial quickly with a coarse file, grip its 
forward end as in sketch above. This way 
you can apply maximum downward pres- 
sure with the heel of your hand. 

2. For accurate medium-pressure work, 
stretch your thumb and fingers wide apart 
to distribute weight evenly along the file. 
With this method you can feel unevenness 
in the metal you are filing and use the 
full length of the file. 

3. For very precise surfacing with 
small files, hold the tip of the file between 
your thumb and index finger. 


4. Draw filing finishes a job, and this 
shows how to hold the file (one with very 
fine teeth). Draw and push it along the 
surface with even pressure. The burr that 
will form along each edge should be re- 
moved with a few light, angled strokes of 
the file. 

Use the right stroke. Don't seesaw the 
file. Keep your body stationary and let 
your arms pivot from the shoulders. 
When working on narrow surfaces, hold 
the file diagonally and stroke forward and 
sideways at the same time, reversing the 
diagonal and transverse direction of the 
strokes frequently. Because the file teeth 
face forward, exert pressure only on the 
forward strokes. During return strokes let 
the file glide across the surface of the 
work. 


REVERSE THE FILE frequently as indicated for 
diagonal strokes across a narrow surface. 
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Easy-Tear-Out Tool Clips Fact Pages 


Save the front from a 
box of waxed paper or 
aluminum foil. Its metal 
cutting edge can help 
you tear out PS pages 
close to the binding, 
making a neat edge. 

If you're right-handed, 
shove the tear-out tool 
into the binding with 
your left hand and tear 
out the page with the 
right. The page you want 
should be on the right as 
the magazine lies open. 
For a page in the back 
half of the magazine, 
turn the text upside 
down so the bulk of the 
magazine is beneath your 
right hand as you tear. 
Southpaws, of course, fol- 
low this same procedure 
in reverse. 


AFTER you tear out fact-file pages for Sandwich the cut edge of each page be- 
saving in the special Poputar ScieNce tween two strips of tape. Let half the 
loose-leaf binder, it helps to strengthen width of each strip extend beyond the 
the edges with tough masking tape. page edge and punch holes in this part. 
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Which 
Antifreeze 
Should You 
Use? 


Before filling up for the winter, better review the 
latest pros and cons of the two common types 


By Edward D. Fales Jr. 


HAT most of us know about antifreeze is accumu- 
W lated hearsay. The chances are it's 90 percent wrong. 

False tips and rumors about antifreeze may actually 
be costing you money. Worse, they may be setting you up 
for a whopping repair bill. 

This year, before the first nip of frost sets in, you should 
ask yourself two questions, If the answers come easy, better 
ask whether they’re right. 

© Is it smart to use last year’s antifreeze over again? | 

@ Should you buy ethylene glycol (permanent) antifreeze 
or save money with the methanol (alcohol) type? 

But is it permanent? Manufacturers of ethylene glycol 
wince when confronted with this word, which was featured 
in their advertising for many years. They have since put 
considerable effort into trying to disabuse the auto-using 
public of the idea that you can put it in and forget it. 

Today, auto engineers, practically all auto manufacturers, 

U.S. Army Ordnance, the SAE, AAA and the National 
Bureau of Standards cautiously join them in advising you to 
throw away last year’s antifreeze for the sake of your engine. 

Glycol has become more popular than ever despite its 
higher cost. As for alcohol, you may be surprised to hear | 
that under conditions favorable to its use, a properly kept | 
cooling system will lose no more methanol than it will glycol, 


and that this type of antifreeze in the 
right circumstances can be a safe, money- 
saving buy. But not always. 

It’s more important than ever to know 
the facts about what you put into the 
radiator to keep Jack Frost at bay. To- 


hard or impure water; rain water is 
ideal if clean. 

5. Run the engine—after opening 
the heater valve—until it reaches 
driving temperature. If necessary, add 
water just below the level of the over- 
flow pipe. (Warmup is necessary to 
open thermostat and send water 
through the system.) 

6. Avoid under- or overfilling the 
radiator. 'The first allows air to enter 


7. Tag the radiator, showing the 
kind, brand and quantity of 
freeze used. Don't mix brands 
of the same type. The inhibitors may 
be incompatible. 


day's cooling system is a highly efficient, 
hard-working one—and for that very rea- 
son more vulnerable than yesterday's. As 
much as 7,500 gallons per hour may c 
culate in the system, racing through some 
passages at 20 m.p.h., to keep the engine 
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at safe operating temperature. Anything 
that slows it down even in one spot can 
damage a fine power plant. 

With older, less critical cooling sys- 
tems you might trade off a car in time to 
let somebody else inherit the repair’bills. 
Today—whether you trade in three years 
or five—a badly maintained cooling sys- 
tem may still nick you for repairs. 

How do you play safe? You hear many 
conflicting opinions about the two kinds 
of antifreeze, their re-use, and their dis- 
advantages. For instance: 

“T've heard that leaving last winter's 
antifreeze in is like pouring acid into 
the engine.” 

“Throw away my ethylene glycol? 
‘That's just a sales pitch. My '48 car still 
runs fine with the original glycol in it.” 

“Farmers out my way leave in the per- 
manent kind of antifreeze for five years.” 

“I wouldn't trust alcohol. It evaporates 
and then you have water left, which can 
freeze and crack the engine block.” 

“Nobody I know has ever seen a meth- 
anol fire.” 

“With ethylene glycol you need a 
higher-octane gas. 

Those ane natal quotes, from car own- 
ers who think they know. Auto dealers 
are equally contradictory: 

“Glycol can turn acid and if it gets into 
your crankcase you're in trouble.” 

“Detroit is putting ethylene glycol into 
new cars just off the line. That must 
prove it's better.” 

Your own car manual probably okays 
both types. You hear that some top ex- 
perts in the coolant industry use glycol. 
‘Then you hear that others prefer meth- 
anol. (Both reports are true.) 

What then are the facts? 


The facts about ethylene glycol 


T= chemical is a clear liquid that 
won't burn when mixed with water, 
won't damage paint, and can stand higher 
temperatures in your radiator than can 
alcohol. Its own boiling point is a high 
387° F. Mixed with water to protect 
down to zero, it boils at about 221°. ms 
your car has a seven-pound pressure ca} 

the mixture will boil at about 238°. ‘(Bach 
pound of pressure raises the boiling point 
about 2.5°.) As you add more glycol, the 
boiling point goes even higher. 


You may have heard that ethylene gly- 
col tends to leak or seep out more readily 
than water or alcohol. This is more ap- 
parent than true: A glycol leak does not 
evaporate as fast, so the leak stays damp 
and shows. Also, the dye in the antifreeze 
marks the spot conspicuously, whereas 
water leaves no trace. Finally, water costs 
nothing, so a water leak ignored as trivial 
becomes painfully evident to the pocket- 
book when it oozes glycol. 

With any good brand of glycol, seep- 
age is no problem if the cooling system 
is as watertight as it should be. Hose 
clamps, which routinely loosen as hoses 
soften, shrink or crack, should be tight- 
ened before new antifreeze is put in. This 
includes clamps on hoses to the heater— 
and the transmission-oil cooler if the car 
has one. 

Some drivers say, “Glycol makes my 
heater work better.” It does so indirectly, 
by enabling you to use a 180° thermostat 
in the cooling system. With methanol, 
you have to stick to a 150-160° ther- 
mostat. 

Detroit now puts 180° thermostats and 
ethylene glycol into some new cars for 
several reasons. Some new owners prefer 
glycol, so providing it for them saves the 
trouble of switching coolant and ther- 
mostats. Engineering-wise, manufacturers 
favor 180° ’stats to minimize low-temper- 
ature operating problems. The higher 
operating temperature makes for more ef- 
ficient engine operation, cuts down on 
sludge formation. 

What are glycol’s drawbacks? Like 
plain water, it can me acidic after 
long use and contamination with dirt, rust 
and combustion products. To retard this, 
all reputable makers add a chemical or 
petroleum-base inhibitor (some use both 
types). The first type neutralizes acid as 
fast as it forms. An inhibitor with a pe- 
troleum base coats internal metal surfaces 
with a corrosion-resistant film. 

After some months, however, the inhib- 
itors have been depleted and the status 
of the coolant begins to swing from alka- 
line to acidic. When the inhibitors are 
completely exhausted, acidity can in- 
crease fast, greatly accelerating if air or 
exhaust gas is leaking into the cooling 
system—as it does in many cars. 

‘At worst, such contaminated coolant 
can corrode passages in the block, head 
and radiator, and chew out the water 


pump. But this could happen with plain 
water too—water is itself corrosive, as 
is any coolant with water in it unless in- 
hibited. 

Yet some owners do leave glycol in for 
years. How do they get by? The swing to 
acid formation depends on the kind of 
water used to begin with, the condition of 
the car (defective pump seals that admit 
air, and bad gaskets that leak exhaust 
into the coolant are adverse factors), and 
the kind of driving done. 

If one does little driving, and that at 
moderate speeds, glycol may last two or 
three seasons, especially if it is stored 


Novemser 1958 189 


Car makers—over twice as many car makers (including Rolls-] 


: | many car Royce) specif 
Champion spark plugs—thirty-six different makes in all! pees Seay 


<= 
Zs 


Airlines—ail of the world’s major airlines use Champion spark plugs tor the 
safe, dependable performance the airlines must have at any cost! 


Q. Why is it that wherever 
performance is vital—on land, sea 


or in the air—the experts choose 
Champion spark plugs? 
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ADVERTISEMENT 


Outboard engines—ail the major U. S. manufacturers of outboard engines 
use Champions for easier, dependable starts, smoother performance. 


Racing cars—8 out of the last 9 Indianapolis winners used Champions. And 
9 out of 10 stock car winners over the past 5 years used Champions! 


A. The experts know from experience i. 
that you can always depend on ood 
Champions. To get the best 
performance from your car, put 
in a new set of Champions 
every 10,000 miles! 


—engincered for every car 
built by Ford, General Motors, 
Chrysler, American Motors, 
Siudebaker-Packard and 

© ceery major foreign maker. 
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over the summer in glass rather than 
metal containers. (Stored antifreeze 
should be labeled and kept out of reach, 
as it is highly poisonous.) 

But you cannot be sure how long past 
a normal season’s use any coolant will 
stay on the safe side of alkalinity. Even 
a costly lab check could not predict this 
exactly. It could gauge only the present 
condition of the solution, but not the 


How to check for air suction 


TR drawn into the coolant hastens 
oxidation, depletes inhibitors 
and promotes corrosion. The mod- 
ern water pump may allow air to 
enter at the cover gasket, thrust 
seal or shaft seal. To check, replace 
the pressure cap with a plain one, 
making sure it’s an airtight fit. Slip 
a rubber tube on the lower end of 
the overflow pipe. 

Fast-idle engine until it reaches 
operating temperature. Then, with- 
out changing engine speed, hold the 
end of the rubber tube in water. A 
steady flow of bubbles from the tube 
indicates that air is being sucked 
into the system. 
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mechanical and operating conditions that 
will control the deterioration of the anti- 
freeze. 

Ina survey of cars with antifreeze more 
than a year old in their systems, one in 
five showed acidity and rust deposits. Of 
another group with two- and three-year- 
old antifreeze, 68 percent showed rust or 
deposits. The age of the antifreeze in 
these cars indicates that any inhibitors 
once present were probably exhausted— 
and without inhibitors any coolant could 
turn acidic or cause corrosion. 

If you do want to gamble on another 
season's use from old ethylene glycol, bet- 
ter check cylinder-head joints for leakage, 
tighten all hose connections and check 
your pump for air leaks. And don’t make 
a habit of hard driving. High engine heat 
helps break down antifreeze, so exhaust- 
ing the inhibitors sooner, while high speed 
and heavy engine loading boost the risk 
of air or exhaust leakage, which also 
hasten oxidation and acidification. 

Glycol can add its share of trouble if 
coolant gets into the crankcase through a 
bad head gasket or porous casting. But if 
any coolant that contains water gets into 
the crankcase, it can form sludge, cause 
corrosion and high wear. Water or alcohol 
will partly evaporate through the breather 
cap, but will cause trouble if enough gets 
in. ‘Glycol—with its higher boiling point 
—will evaporate even less, and the emul- 
sion it forms with oil, when cooked by 
high-speed engine temperature, forms a 
tough “varnish” on engine parts, making 
hydraulic valve lifters stick and in rare 
instances seizing the whole engine. 

‘This doesn’t happen often, won’t hap- 
pen if a car has a good head gasket and 
the bolts are torque-tightened as recom- 
mended by the engine manufacturer. 

Makers of glycol antifreeze claim that 
it's in a small one-figure percentage of 
glycol leakage cases that seizure occurs, 
Since the varnish “takes hold” as the en- 
gine cools and not when it’s running, met- 
al damage is rare. The varnish can be re- 
moved without disassembling the engine 
by the use of a special solvent. 


The facts about methanol 
HIS is wood alcohol, the antifreeze 
usually having inhibitor and identify- 
ing dye added. Pure methanol boils at 


149°. Mixed with water to protect down 
to zero, it boils at 178°. With a nine- 
pound pressure cap it boils at 183°. Since 
air pressure determines the boiling point, 
at high altitudes it boils even sooner; al- 
though it has been used successfully at 
mile-high elevations. 

Never put in more methanol than you 
need. As you increase the methanol con- 
tent to boost freeze protection, you also 
lower the boiling point. This limits meth- 
anol’s use where very cold temperatures 
may alternate with mild ones. 

Methanol may burn if a hose breaks, 
and its fumes can be poisonous in a closed 
garage. Removal of the pressure cap with 
a hot engine releases explosive vapors, 80 
it should be avoided if possible and never 
done indoors. 

Evaporation is less of a problem than 
you'd expect if the thermostat and oper- 
ating temperature are in the right meth- 
anol range. Under normal driving with a 
150-160° thermostat, methanol does not 
evaporate significantly. When it does, 
however, the antifreeze protection falls. 

Methanol’s chief problem is afterboil. 
When you shut off the engine, the coolant 
stands still. The still-hot block then heats 
it with no chance of relief through normal 
radiator circulation. Coolant temperature 
may rise 20 to 25°, which normally does 
no harm. 

But after hard driving the rise may be 
as much as 40°. Later you may find a 
puddle under the car, a sign that some 
solution has boiled out of the overflow 
pipe. A weak or poorly sealing pressure 
cap will increase the loss. 

After several such boil-offs, you’d better 
add antifreeze—not pure methanol, but 
the same mixture you put in the car in the 
first place, for on afterboil, water and 
methanol go out of the system together. 
(Since some alcohol may also be lost by 
evaporation, an occasional hydrometer 
check is necessary to keep tabs on your 
freeze protection.) 

Alcohol won’t form varnish if it gets 
into the crankcase, but since any coolant 
in the oil breaks down lubrication and 
forms sludge, such leaks must be cor- 


rected. And, as with glycol, the gradual 
breakdown of inhibitors is good reason to 
discard old methanol antifreeze after a 
season’s use. 


Choosing between the two 


{;THYLENE glycol is your best bet if 

you want the added safety margin of 

a high boiling point, if you drive hard 

drive in high altitudes, do much stop-and- 

go driving or idling, or want top output 
from your heater. 

‘Methanol may be your best buy if your 
cooling system is in such shape that some 
coolant leakage is inevitable, if you are 
not a hard driver, if you don’t need way- 
down freeze protection and your heater 
delivers enough warmth on a 150-160° 
thermostat. 

It’s a comforting fact for nervous car 
owners that as little as five to 10 percent 
of either glycol or methanol in the system 
will prevent the water from freezing hard. 
No matter how cold it gets, it will form 
only slush ice, which rarely cracks en- 
gine blocks. 

Such ice does, however, impede coolant 
circulation and ‘so can cause overheating 
(which may crack engine parts). It can 
also damage gaskets and pump impellers. 

One big mail-order house offers, in ad- 
dition to ethylene glycol and methanol 
antifreeze, a methanol product with a 
small percentage of glycol as a buffer. 
The theory here: If the methanol boils off, 
you still have glycol. Technicians say 
this is chiefly to soothe nervous owners. 

There is no point in mixing the two 
types yourself. It may make trouble, for 
different inhibitors could react chemically 
to form corrosive or clogging substances. 
Also, you would not be able to read your 
freeze protection accurately on a hydro- 
meter with such a home-brewed mixture. 

With a tight system, the correct ther- 
mostat and proper seasonal servicing, 
you'll escape both freeze-ups and hot- 
weather snafus. It’s the best prescription 
yet to keep you rolling when others are 


Next Month: Do you know how to drive correctly with an automatic 
choke? An acquaintance with that little round box on the side of your 
carburetor will help you start your engine faster these cold mornings 
and improve your gas mileage. An authoritative article in December 
Popular Science gives you all the facts. 
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Wheel covers can be driven securely in 
place without denting them with this 
quickly made tool. Round off one end of 
a piece of wood and cushion it with a 
short length of heater hose. Fasten a 
steel plate around the hammering end. 


Hints from the Model Garage 


FUE BOLT HEAD SO 
TRAY CAN SLIDE IN 


A pipe reamer, made by locking a 1” or 
114” machine screw in a hole drilled in 
the bottom of the ash receptacle, will 
clean out the bowl neatly. Countersink 
the screw head or file it nearly flush if 
it catches when the tray is pushed in. 


ee 


Volume of front and rear speakers can 
be delicately adjusted with a variable re- 
sistor. Centered, the control puts both 
speakers at equal output. Turned to either 
side, it gradually reduces the volume of 
one and steps up the other. 
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A dash vanity like this will make a hit 
with lady passengers. Solder hinges to 
the metal back of a small mirror and 
mount it inside the glove-compartment 
door. The compartment light will illumi- 
nate the area for face fixes at night. 


For a neat trunk that’s easy to keep A glass of water placed on the front 
clean, cut a paper pattern to fit the fender will guide you when adjusting the 
trunk floor and trace its outline on a carburetor. Turn the idling screws in or 
piece of linoleum. Installed in the trunk, out until the water is least agitated. At 
the linoleum presents a smooth surface this point, the jets will be set for the 
that won’t scratch luggage. smoothest idle possible. 


Do You Have an Auto Hint? 
Send It in and Win a Prize 


Have you discovered or developed 
a moneysaving short cut for making 
your own auto repairs? Have you 
found an easier way to do a difficult 
job? Got a tip that will make driv- 
ing safer or easier? Or do you know 
someone who has an original tip, one 
not previously published? 

Poputar Science will pay a cash 
prize of $15 for every auto-repair 
hint accepted for publication each 
month in Hints from the Model 
Garage. 

Describe your idea as completely 
as you can in words. Add a pencil 
drawing, or shoot a photo, if you feel 
that this will make it more easily 
understood. Address your entry to 
Model Garage Editor, PoPULAR 
Science, 353 Fourth Ave. New 
York 10, N. Y. 
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Wipe front tires clean after you have 
your car lubricated. Grease forced out 
of front-end fittings invariably falls on 
the inner wall of the tires and, if allowed 
to remain, it will soften the rubber and 
eventually weaken the tire. 


Gus Mends Some 


The car was brand-new and ran like a dream—but 
Steve begged Gus to find something wrong with it 


# 
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Fences 


“Guess I can fix this old clunker,” Gus 
told McShane. “It’s those fancy new cars 
that develop unpredictable troubles.” 


By Martin Bunn 


Sanus towards the Model Ga- 
rage, his jacket flung over one arm, 
Gus Wilson looked up at the early- 
morning sky, cloudless but hazy—a prom- 
ise of Indian summer after a premature 
cold snap. 

“Hope it holds for the barn dance,” he 
mused, catching sight of the pile of pump- 
kins Stan Hicks, his assistant, had ar- 
ranged in front of the pumps. Stuck in 
the center was a sign, “Are You Squared 
Away for the Square Dance? Get Your 
Tickets Here.” At the bottom sprawled a 
young man, his crew-cut head pillowed 
between two pumpkihs. 

“Hi,” Stan greeted his boss. “Look 
what I found when I opened up this 
morning.” He pointed to a big, new, shiny 
car parked off to one side, and then to the 
sleeping figure. Gus recognized Steve 
Jenkins. 

“What's young Jenkins sleeping off?” 
he asked. “Thought he was off to college.” 

“Home for the holidays,” Stan said, 
“and for the barn dance—I guess.” 

“You guess?” Gus draped his jacket 
over a pump standard. “What's the 
story?” 

Stan shook his head. “He was here 
when I arrived. Said he’d been up all night 
trying to find something wrong with his 
father’s new car. Then he asked for you 
and fell asleep, like you see him there.” 

‘The kid had busted something and was 
afraid to bring the car home, Gus figured. 


wrong; it runs like a dream. I'll show 


you.” He slipped behind the wheel, 
turned the ignition key and stepped on 
the starter. The engine purred. 

“Mr. Wilson!” It was Steve, getting to 
his feet. “I’m in trouble, Mr. Wilson, real 
trouble.” 

“Not car trouble,” Gus said. “If I re- 
member, you were top man in auto me- 
chanics back in high school, Steve. Listen 
to that engine.” 

“That's just it, Mr. Wilson. There must 
be something wrong.” His young voice hit 
a falsetto. “There has to be.” 

“Your dad know you took his car?” 

“Oh, sure. It’s not my father that’s af- 
ter me—it’s hers, Cathy's.” 

“Cathy McShane?” 

Steve nodded. “He said he’d blast me 
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with a shotgun if I ever came out to his 
farm again.” 

“If Bert McShane said that, he must 
have had a reason.” 


cae! not really, Mr. Wilson. You 


THe story came tumbling out. He had 
taken Cathy to a movie and on the 
way back the car had stalled. Instead of 
waiking the girl home, Steve had been 
eager to show off his mechanical skill. He 
had practically taken the engine apart 
without finding anything wrong. Then 
Cathy, who had been sitting behind the 
wheel, had stepped on the starter, and the 
engine caught. But by that time it was 
after midnight, and Bert McShane, who 
was waiting up for them, blew his top. 

“And now,” Steve finished, “when Mr. 
McShane learns from my dad—they got 
a business deal on—that there’s nothing 
wrong with the car he’ll really come after 
me with a shotgun.” 

“It’s not that bad,” Gus said. 

“That's what you think, Mr. Wilson. 
But you see, Cathy let slip where the car 
conked out-—Lookout Point.” 

Gus nodded sympathetically. Lookout 
Point was the local lovers’ lane. That 
wouldn’t sit well with the father of any 
pretty teen-age girl. 

“The car did stop last night, honest, 
Mr. Wilson.” 

“I believe you, Steve,” Gus said. “Wait 
till I get my toolbox and we'll take a \ 
Maybe your gremlin will show up again.” 

They were barely out of town, with Gus 
at the wheel, when the car suddenly died. 

“That’s just what happened last night,” 
Steve said. He watched as Gus ran the 
starter. Each time he returned the key 
from the START position to ON, the 
engine died. 

“Get me a jumper wire out of my tool- 
box, Steve, and we'll get her started and 
back to the shop.” 

“Any ideas, Mr. Wilson?” Steve asked 
as he handed over the wire. 

“T’m not sure,” Gus said as he hooked 
the jumper wire between the battery and 
the ignition terminal of the coil. “But I 
suspect that you've got an intermittent 
open in the ignition circuit.” 

Steve looked puzzled. “Guess I better 
brush up on my auto mechanics.” 

“You see,” Gus went on, “this car has 
a voltage-dropning resistor in the ignition 
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circuit to drop the ignition low voltage 
from 12 volts to about 7.5 volts, The 
starter solenoid engages a separate cir- 
cuit, direct from the battery to the coil, 
to feed a full 12 volts for starting. That's 
probably why the engine runs on the 
START position yet stops when I re- 
turn the key to ON.” 

“Maybe a rough spot in the road shook 
something loose in the regular ignition 
circuit?” 

“Could be,” Gus said, “Might be a 
faulty ignition switch or maybe a broken 
resistor winding. Anyway, you probably 
jogged something back into contact while 
you worked on it out at Lookout Point 
last night.” 

‘Steve was silent on the trip back. 

“Cheer up, Steve,” Gus said as they 
pulled up in front of the Model Garage. 
“At least we'll find the trouble so that 
your father won’t have a breakdown and 
blame you for mistreating his new car.” 

“It’s not that, Mr. Wilson. Even if I 
can prove now that I wasn’t lying to 
Cathy's dad, I’d never be able to get him 
to hear me out. Cathy is a swell girl, and 
we had a date to go to the barn dance 
Saturday night. That’s off, I guess.” He 
sighed and got out of the car. 


US, knowing better than to offer sym- 
pathy, began checking the ignition 
circuit from battery to switch with a volt- 
meter. Then he checked voltage at both 
sides of the resistor. No amount of jig- 
gling could make the meter hand waver. 
Scratching his head, Gus looked at 
Steve and said, “It can’t be open between 
the output side of the resistor and the 
coil. That wire is common to the starting 
circuit and the normal ignition.” 

Steve had noted each check. “Maybe 
this is pretty stupid, Mr. Wilson, but you 
checked on the wire end terminals at the 
resistor. Could there be a cold-solder joint 
or something, inside the double-wire plas- 
tic terminal at the output side of the re- 
sistor? I built a radio once that wouldn't 
work because of a cold-solder joint.” 

“You may just be right, Steve.” Gus 
dug for his pocket knife. 

He sliced the plastic coating from the 
terminal, exposing an unsoldered wire 
that missed connection by a few thou- 
sandths of an inch. 

They looked at each other and grinned. 

“This setup to provide 12 volts for 


y 


4 Con-O-MIZER 


Praised for Economy and Performance 


"I HAVE INSTALLED MORE THAN 50 UNITS,” states Mr. William 
apman, Manager of Rouse Brothers Standard Service of Flint, 
“and my customers invariably report better performance and 
smoother idling, plus greater gas mileage. They're so satisfied that 
I couldn't buy back any of the ACon-O-Mizers I’ve sold!” 


“I WOULDN'T TAKE 50 DOLLARS FOR MY ACON-O-MIZER,” 
enthuses Mr. Pat Travers, Michigan Monument Sales Executive. 
“I frequently take a 300-mile business trip and I've upped my gas 
mileage, thanks to the ACon-O-Mizer. My car never ran better 
or smoother!” 

AC SPARK PLUG §} THE ELECTRONICS DIVISION OF GENERAL MOTORS 


Used on More New Cars 
Thon Any Other Brand 
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starting is pretty keen,” Steve remarked 
as Gus repaired the unsoldered wire end. 


“Particularly for cold-weather starts,” 
Gus agreed. “But it can be dangerous. 
With what amounts to two ignition cir- 
cuits, one for starting, and one for run- 
ning, the engine can run even with the 
switch off. Be sure the car is out of gear 
when you're working on it.” 


“Oh, I see—we thought this was the rumble seat.” 


“Thanks, Mr. Wilson—and thanks for 
the safety tip.” Looking at his watch, he 
added, “Gee whiz, I have to run. Dad 
will be needing the car.” 

“Wait a minute, Steve. I'll put this on 
your father’s account, but let me give you 
a receipted repair bill. Maybe it will help 
you get back into the good graces of 
Cathy’s dad.” 

“Tt will take a miracle if I’m ever to see 
her again,” the boy replied glumly. 

Gus watched him drive off, lit a pipe 
and puffed away thoughtfully, “A mira- 
cle. I wonder if maybe I can perform 
Steve's ‘miracle’ by driving out to Bert 
McShane’s farm?” 


'S GUS drove down the road that 
passed the neat McShane farm, he 
spotted Bert mending a fence. Pulling the 
choke on his service car full out, Gus 
waited for the engine to cough, sputter 
and die. Then he got out, opened the 
hood and looked under. 
“Hey, Gus,” McShane called. “Want 
me to call a wrecker?” 
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“No, thanks, Bert. Guess 1 can fix the 
old clunker. Sure have had it long enough 
to be on to her quirks. It’s those fancy 
new cars that develop unpredictable 
troubles.” 

“Yeah?” McShane bit. 
ep.” Gus closed the hood and wiped 
his brow. “Why just today some kid 
brought his dad’s spanking new ’58 model 
into the shop. The 
boy was out on a 
date last night when 
it stopped on him for 
no reason, After he 
monkeyed with it for 
quite a while it ran 
fine. We took it out 
on a rough road and 
didn’t get a mile be- 
fore it stopped_the 
same way. Real 
tricky. Turned out to 
be a bad connection 
someone had made 
at the factory.” 

“Is that a fact?” 
McShane comment- 
ed. 


“Well, I'd_ better 
go now and let you 
get on with your job. 
Mighty important 
job that, Bert—mending fences.” 

“Yeah, Gus.” 


THe sound of music and laughter came 
from the big red barn as Gus drove 
up that Saturday night. He parked and 
handed a ticket to Stan Hicks at the door. 
A couple danced by, waving to him. It 
was Steve Jenkins and Cathy McShane, 
decked out in blue jeans and gingham. 

Gus waved back as he walked over to a 
refreshment table where Mrs. McShane 
was chatting with Steve Jenkins’ parents. 
“Where's Bert?” he asked. 

“Right here, Gus,” came McShane’s 
voice from behind. “Drop in to remind 
me again how important it is to mend 
fences?” 

“No, Bert. Just happened to hear the 
music and couldn’t resist it.” 

“Sure—‘just happened.” McShane 
winked. “Like your service car ‘just hap- 
pened’ to quit as you passed my farm?” 

Gus grinned sheepishly. END 


Gus clears the way 


Next month: 
for Christmas. 


The Wonderful New 


One-Arm Faucets 
for kitchen sinks and bathrooms 


By David X. Manners 


NE of the slickest home improve- 
ments since plumbing came in- 
doors is making a glamorous 


appearance in hardware stores and homes 
all over the country. It's the one-arm 
faucet—a gleaming, gadgety device that 
gives you tap water at any temperature 
and in any amount at the touch of a 
single handle. 

You push the handle forward—it works 
like an airplane control stick—and you 
vary the water flow from off to full on. 
Turn it sideways and you get any mix- 
ture from hot to cold. 

Under test for several years, the new 
one-arms are already being made by more 
than a dozen manufacturers. Most mak- 
ers of household fixtures expect that the 
new design will eventually replace the 
present two-handle, screw-type faucets 
completely. The reasons are more than 
glamour alone: 


@ If your hands are full or greasy, you 
can flick the control handle with your 
wrist or elbow. 

@ You won't scald yourself, because 
you preset the temperature you want 
before you turn the water on. 

® You'll probably never have to stop 
a drip; a special two-stage valve prevents 
dripping. 

© You'll never have to put in a washer 
because the new faucets have none. 

Who can have one? Anybody can in- 
stall a one-arm faucet in either a new or 
present home. They’re designed to fit the 
standard openings provided on all types 
of fixtures. There are models for kitchen 
sinks, bathroom sinks, bathtubs, even 
showers. 

They'll also fit old fixtures, with an 
extra benefit here. If your wife has been 
wanting a rinsing spray for the kitchen 
sink, you can substitute a new single- 
lever faucet that will leave one of the 
existing openings free to take the spray 
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HOW ONE-ARMS WORK: 
To turn water on, in- 
genious sliding piston 
is pushed down, expos- 
ing hot and cold inlet 
ports at sides. Cross slot 
in piston then channels 
hot water (colored ar- 
rows) to spigot when 
turned to left, cold 
water when turned to 
right, or any mixture in 

tween. Second, cone- 
shaped valve backstops 
water that gets st 
piston, preventing drip. 


hose. Or if you have unused openings, 
you can fill them with such wife-pleasing 
conveniences as soap and hand-lotion dis- 
pensers. 

How much do they cost? Right now, 
you pay extra for single-lever luxury. 
Most top-quality one-arms sell for $20 
to $35—a good $5 to $8 more than you 
pay for a regular faucet. 

But you can look for prices to come 
down soon. Already Sears, Roebuck is 
selling a one-arm model for only $16. 
Another major maker is rumored to have 
one ready for next year that will actually 
cost less than a conventional faucet. 

Even at premium prices, one-arms are 
a good buy because of savings in mainte- 
nance. You aren't likely ever to have to 
call a plumber to fix one. You also save 


FOR YOUR BATHROOM, there are compact one- 


arms with built-in drain control at back. You can 
buy faucets separately or in combination with a 
basin, such as the modern Crane unit above. 
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water—and the fuel to heat it—because 
you don’t run it down the drain while 
you fiddle to adjust the temperature. 

How they work. Not all one-arms are 
alike, but the principle is generally the 
same. The Moen company, which pio- 
neered the first type more than a decade 
ago, uses a stainless-steel piston that’s 
moved up and down and rotated sideways 
by a hinged handle on top. 

As the piston is moved up and down, 
it opens and closes ports in the side of 
the faucet that let in hot and cold water. 
A slotted valve across the center of the 
piston determines how much hot water is 
mixed with how much cold water, de- 
pending on how far the piston is turned 
to the right or left. Each action is in- 
dependent of the other, so that you can 
change the temperature without varying 
the volume, or change the volume with- 
out varying the temperature—or do both 
at the same time. 

A few types, mainly for showers, regu- 
late only temperature, not volume. The 
amount of water must be adjusted sepa- 
rately at the spray head. 

Why there’s no drip. In conventional 
screw-type faucets, you twist the washer 
against its seat to stop the water flow. 
This grinds down the washer, causing 
leaks. Conventional faucets are also sub- 
ject to “wire draw”—tiny scars on both 
the washer and its metal seat made by 
pinpoint jets of water. These tiny scars 
lead to leaks, too—and the cost of putting 
in a new valve. 


‘The one-arm faucet, however, is simply 
pushed closed, not twisted, so there’s no 
grinding or scarring of a washer. In fact, 
there’s no washer. 

Most new single-lever faucets have a 
two-stage shut-off instead. The piston 
stops the main shock of the water flow 
as it slides past the inlet ports. Then a 
cone-shaped valve seats itself against a 
neoprene seal, stopping any small amount 
of water that gets past the piston. 

The result is no drip because there is 
no appreciable pressure against the sec- 
ond, neoprene seal. In recent tests, a one- 
handle faucet was turned on and off 
3,000,000 times—and was actually work- 
ing better at the end because the neoprene 
seal fitted more tightly after use than it 
did at the start. The testing machine 
broke down before the faucet did. The 
piston valve is also self-cleaning because 
water deposits can’t cling to its glass- 
slick, stainless-steel surface. 

The switch-over is simple. Installing 
most one-arms requires only that you dis- 
connect the old faucet and attach the 
new one to your present pipes. The trick 
in doing this yourself lies mainly in the 
purchase of a “basin” wrench. This $2 
tool enables you to reach otherwise in- 
accessible nuts up under the basin. 

Manufacturers also advise that you 
break in a new faucet at full throttle for 
several minutes with the aerator removed. 
This flushes out any particles that might 
damage the seal. 

Foot pedals next? One-hand faucets 
may soon find competition from no-hands 
faucets operated by your foot. Already, 
one foot-pedal control, similar to those 
long used in hospitals, is being sold for 
home installation. Made by the T & S 
Brass & Bronze Works, Westbury, N.Y., 
it regulates temperature but not flow. 

Also coming soon is a rotating spigot 
that can be turned upward for use as a 
drinking fountain. In any case, the big 
news in faucets is more fun and less fuss. 


Who makes the faucets 


Alamark Co., 11460 Reading Rd., Cin- 
cinnati . 

American-Standard, 40 W 40th St., NYC 
18 

Y. McDonald Mfg. Co., 1200 Pine St., 

Dubuaue, lows. 

Barnes Mfg. Co., Mansfield, Ohio. 

Crane Co., 836 8. Michigan, Chicago. 


rh 


NEW FAUCETS ADAPT TO ANY SINK. This two- 
hole model frees third hole for a spray hose. 


8 
iw. 


SETUP FOR A FOUR-HOLE SINK permits extra fau- 
cet (beside spray) for ice-water dispenser, 


SINGLE-UNIT TYPE needs only one hole, leaves 
others for soap dispensers or a spray hose. 


Delta Faucets (Masco Screw Product Co.), 
12825 Ford Rd., Dearborn, Micl 
Gyro Brass Mfg. Corp., Westbury, N. Y. 
optloen Faucets, 377 Woodland Ave,, Elyria, 
io. 
Sears, Roebuck, 925 S. Homan, Chicago. 
Speakman Co.,” 3000 Sentinel 'Dr., Wil- 
gton, Del. 
Sterling Faucet Co., Morgantown, W. Va. 
Universal-Rundle Corp., New Castle, 
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Wide range of photo aids includes wide-angle lens 35mm //3.5, $5 
lens 90mm //4, $69.50; Multiframe Finder, $17.50. Many other spec 


iclephoto 
zed aids. 


Smartly housed in camera control tower Precise exposure con- Precise focusing—get 
are the expert's devices for superior trol—built-in meter sharp pictures at all dis- 

pictures—big-as-life viewfinder, reads the light for you. tanceswithlens-coupled 
precision rangefinder, sensitive Simple EV settings. For rangefinder. Just bring 

photoelectric exposure meter. films 10 to 6400 ASA. _ images together. 


See Kodak's '*The Ed Sullivan Show" and 
“The Adventures of Ozzie and Harriet’’ 
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NEW FROM KODAK 


"KODAK SIGNET 80 


_ — 


Precise view framing 
—you shoot exactly 


what you see 


ject in natural size. 


Finder 
always shows your sub- 


An expert’s camera that does everything 


so precisely, so easily! 


Many cameras can do all the 
experts ask—as long as the experts 
are operating them. Now Kodak, 
in the American tradition, simpli- 
fies fine 35mm photography for 
expert and beginner alike. 

The new Kodak Signet 80 
era brings you all the rich rewards 
of photography at its finest: shoot 
ing pictures that others find hard 
to get .. . capturing the best in 
color . . . in black-and-white 
action . . . closeup or distant view 
«in good light or bad. 


You sce your picture in natural 
size in the new eye-level view- 
finder. You focus with extreme 
ccuracy, right down to 30 inch 
with all lenses. The built-in photo- 
electric exposure meter is ultra- 
sensitive, gives you dependable 
light readings for even the most 
critical color film exposures. 


You can switch instantly toa wide- 
angle lens, to capture the broad 
sweep of a scene . . . or toa tele~ 
photo lens, to reach across space 
for distant subjects. 

The fast film advance lets you 
stay on top of action pictures . . . 
click off rapid sequence shots. And 
cach time you advance the film, 
the shutter sets automatically. 


The new lenses developed by 
Kodak for the Signet 80 Camera 
are made with rare-clement glass 
and are Lumenized. They assure 
crisp detail and superb color cor- 
rection in both slides and Koda- 
color snapshots. 


See your photo dealer now. Ask 
him to demonstrate the brilliant 
new Kodak Signet 80 Camera, 
With 50mm f/2.8 lens, $129.50. 


(Prices are list, include any Federal Tax, 
are subject to change without notice.) 


Many photo dealers offer terms as low as 10% down. 


Instant film loading— 
you drop the film in— 
no threading. It’s the 
quickest, simplest 35mm. 
loading ever devised. 


Rapid film advance— 
you can getshotsin rapid 
sequence. Advance film 
with couple of quick 
thumb-flicks. 


Quicklensinterchange— 
you lift out normal lens 
instantly—drop in supple- 
mentary lens. No tricky 
mechanical match-up. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 
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Recent improvements in valves and contents now make those 


fist-size pressure spray cans 


The Easiest Way 


to Paint 


USHBUTTON paints have become 
P business. Last year, more than 

0 million cans of the aerosols were 
bought and used for paint jobs ranging 
all the way from enameling a kitchen 
chair to touching up the family car. By 
1967, manufacturers estimate, 100 million 
cans’ a year will move over counters, 
ringing up a $190,000,000 tune on cash 
registers, 

Why the big boom? The biggest single 
reason is convenience—no brushes, guns 
or rollers to clean, no tedious mixing or 
stirring, no extras to buy. Just shake the 
can like a cocktail and press the button 


By George Daniels 


to start spraying. When you're through, 
turn the can upside down, blow out paint 
for a second or two until the spray turns 
clear, and your sprayer is cleaned. ‘Then 
you can put it back on the shelf. 

The paint can’t harden in the can or 
form a skin. Even if you forget to clear 
the nozzle there’s an easy answer. Just 
pull the spray head out like a cork (no 
paint will escape because the valve stays 
in the can) and clean the jet with a pin 
or fine wire. If the paint has hardened, 
soak the spray head in lacquer thinner a 
few minutes to soften the paint. 

It wasn’t always so easy. 


If you've 


Convenience: You get steady pressure to the last drop 


GAS MIXED WITH PAINT stays 
liquid until paint is used and 
decreases. Then gas va: 

ing empty space i 

can and keeping steady pressure 
push it out nozzle. 

is also blown out with paint, 
ding and breaking paint 

spray 


expa 
into fin 
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heard some sad tales about early aerosol 
paint, they may have been true. Many 
of the first units were made by simply 
putting thick paint into sprayers used for 
thin insecticide. Often the paint spat or 
squirted instead of spraying, and when 
the nozzle clogged the show was over. 

‘Today’s smooth-spraying, non-clogging 
paints are a totally different breed. 
They're so recent that you may still find 
some old-type spray cans on store shelves. 
The quick test is to pull off the spray 
head to be sure you're getting the new, 
removable-nozzle type. 

They're not for big jobs. With a 12- 
ounce can selling for about $1.50, you 
won't be using one to repaint the house. 
Yet, surprisingly, aerosol paint is your 
best bargain for many small jobs. 

‘A fender scrape, for example, may cost 
you $3 to $5 or more for a professional 
touch-up job. For half this price, you 
can buy a matching aerosol can and do 
the job in a minute or two. 

You'll find aerosol finishes to match 
not only your car, but even your outboard 
motor, as well as all household colors. 
There are decorative finishes in gold and 
silver, multicolors, and special materials 
that look like hammered bronze. s 

How much will a can cover? You can 
usually figure that a 12-ounce aerosol will 
cover about 12 square feet with one coat 
—more than enough for two coats on a 
typical car door. As a rough guide, figure 
about an ounce to a square foot. 

If the paint is going over the same 
color, it will go farther, of course. The 
reason for the relatively small coverage 
is that the can’s contents are only about 
half paint; the rest is a liquid-gas pro- 
pellant, commonly Freon. 

Pressure is steady. At normal 70-de- 
gree room temperature, a typical aerosol 
paint can has about 35 to 38 pounds-per- 
square-inch pressure when full, and, sur- 
prising as it seems, almost the same 
pressure when nearly empty. ‘This means 
the spray doesn’t slack off toward the 
end as it would with compressed air. 

‘The reason for this strange behavior 
is that only a portion of the gas propel- 
lant is in the form of vapor to push out 
the paint; most of it remains a liquid, 
mixed with the paint. As the paint is 
used, more and more of the gas vaporizes, 
filling the empty space in the can and 
keeping a constant pressure on the paint. 
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Temperature and performance. Spray 
cans are designed to operate best at about 
70°. As the thermometer falls, the spray- 
ing pressure falls. At about 22° below zero 
(not uncommon in some areas) the gas 
becomes a liquid entirely and your aero- 
sol has no pressure at all. This is the 
basis of the “cold filling” process by 
which aerosol cans are loaded. The gas 
is cooled to around 40° below zero and 
poured in, then the cans are sealed. 

At around 130°, the pressure in the can 
may be tripled or quadrupled, so you'll 
find warnings against storing the cans at 
temperatures above 120°. Is a can likely 
to explode? Not if you follow directions. 
By government regulation every can is 
heated to 130° to prove it safe. 

How to get the most from a spray can. 
Be sure to read the instructions on each 
can before you use it. Cans vary—there 
are many types of valves and nozzles, and 
there may be important differences in the 
way they should be cleaned. Different 
paints, even from the same manufacturer, 
may also require different methods of ap- 
plication, especially as to the proper dis- 
tance from nozzle to painting surface. 

How to use aerosol paint. Handle your 
spray can just like a spray gun. Keep it 
moving parallel to the surface, and trig- 
ger it on as it approaches the near edge 
of the work, off as it passes beyond the far 
edge. Overlap each successive stroke 
about a third of its width. 

A little slower to use than the aver- 
age workshop spray gun, a typical 16- 
‘ounce spray can forms a 5” to 6” round 
spray pattern when held the usual 12” 
to 18” from the work. It puts a full coat 
‘on a square foot of surface in five to eight 
seconds. Smaller cans usually produce 
smaller spray patterns and call for less 
distance from the work. 

If you accidentally get a run or sag, 
it’s often possible to smooth it out this 
way: Turn the can upside down quickly, 
blow out the paint for a second or two, 
then use the clear gas stream to spread 
out the paint evenly. 

To assure even color and a smooth 
spray, always give the can the full shake- 
up time recommended by the maker— 
usually a minute. Settled pigment in a 
long-standing can muffles the sound of the 
mixing balls at first, but the sound 

es to a metallic rattle as the con- 
tents blend. A good final check: Give the 


Convenience: New valves clean themselves 


can a twirling motion after shaking. You 
should be able to clearly hear the mixing 
balls roll around the bottom of the can. 

To avoid the chance of paint jamming 
the supply tube, start with a test spray 
on newspaper or scrap material. A can 
that has been standing for some time may 
give an intermittent spray for the first 
second or two before operating smoothly. 

Spraying over other finishes. The sol- 
vents in some aerosol paints may tend to 
“lift” certain finishes over which they are 
applied. This is less likely if the existing 
finish is thoroughly dry and hard. To 
test, spray a wet coat from the aerosol on 
a small concealed area and allow it to 
dry. If it doesn’t lift, you save the work 
of removing the old finish. 

Tips on aerosol paint jobs. Where pos- 
sible, do major jobs out of doors or in the 
basement or garage. If hard-to-move 
items require indoor spraying, keep doors 
and windows open for ventilation and 
cover nearby areas with newspapers or 
drop cloths to catch any over-spray. 


FLIP CAN UPSIDE DOWN and 
paint is out of reach of supply 
tube leading to nozzle. By tr 
gering valve a few secon 

can now blow pure gas ti 
nozzle to clear out pai 

spray turns clear, nozzle is cle: 
for next use. 


If you're refinishing a freezer or re- 
frigerator, it’s wise to shut it off during 
the job to prevent over-spray from being 
drawn into the cooling coil. While the 
over-spray itself would do no harm, it can 
collect dust while tacky. 

Touch-up trouble saver. For repairing 
scratches, chips or small worn areas, you 
can make an over-spray guard from an 
8”-by-10” piece of cardboard. Cut a cen- 
ter hole a little bigger than the area to be 
touched up. Hold the guard about half 
an inch from the work surface and spray 
through the hole onto the touch-up area. 

Avoid false economy. As you near the 
end of a job, don’t try to skin through 
on the last few drops in the can. Like a 
spray gun, the can may spit as it empties, 
spattering big droplets and marring an 
otherwise perfect job. You can tell when 
the can is about to run dry by the weight 
and feel when you shake it. Buy an extra, 
small can if you run out. You may want 
to touch up paint later and it will always 
be there when you need it. END 
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Buyer’s Guide to 
the 59 TV Sets 


By Hubert Luckett 


EEPING the serviceman away from 
your door is the idea behind some 
of the newest television sets. Un- 

derneath the smart, slim looks of the '59 
models are some simple engineering fea- 
tures that may not seem as glamorous as 
the new styles, But they will be welcome 
to the man who foots the repair bills. 

Main credit for the cut in repair costs 
goes to surge-limiting circuits. You'll find 
these in some models of most manufac- 
turers, Slightly different versions are used 
with such proprietary names as: “Tube 
Sentry,” “Tube Saver” or “Surgistor.” 
They all work by cushioning the shock of 
the “in-rush” current into cold tubes 
when the set is switched on. 

Premature tube failures may be re- 
duced by 80 percent, RCA estimates, by 
allowing the tubes to warm up gradually 
before full power is applied. This can 
mean a significant saving in repair costs 
—according to one recent survey, tube 
failures account for almost 90 percent of 
all TV service calls. More durable com- 
ponents such as Mylar condensers, fin- 
cooled transformers and sturdier tubes 
share the credit for increased reliability 
in many of the new sets. 

Some manufacturers prove their confi- 
dence in their new sets with extra guaran- 
tees. The standard offer up to now has 
been free replacement parts for three 
months (12 months on the picture tube) 
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but no free labor. If a tube blew, you paid 
for the service call but not the new tube. 

Now Motorola, Magnavox and Mont- 
gomery Ward have stretched the war- 
ranty on all parts to 12 months and throw 
in free labor for three months. RCA guar- 
antees both parts and labor for three 
months. 

‘Styling—the emphasis on an eye-catch- 
ing package—is getting even more atten- 
tion this year. The works inside have 
been pushed around a bit to accommo- 
date the new skinny look, but the picture- 
producing circuits have become fairly 
standardized in the last three years. 
Many of the basic chassis are being car- 
ried over practically unchanged from pre- 
vious models. 

Here’s a run-down on other news: 

Looks. Philco’s two-piece sets with sep- 
arate picture tubes [PS, Aug.] are the 
most radical. Others, notably the GE 
Designer Series, are intended to give the 
TV set an attractive identity of its own 
rather than hiding it inside a convention- 
al looking piece of furniture. The theme 
is the thin, slim look, with makers com- 
peting hotly to see who can claim the 
smallest front-to-back dimension. 

Choice. Most of the makers are offering 
fewer models. The idea is to head off 
price increases by reducing extra tooling 
and inventory costs. But Zenith is buck- 
ing the fewer-models trend by offering 
even more than last year. 

Convenience. The trend is toward re- 


turning tuning controls to the front of the 
set so that you can see the picture while 
you make adjustments. Automatic fine 
tuning—you don’t have to adjust for the 
best picture when you switch channels— 
shows up frequently on higher-priced sets. 


On RCA sets, each channel is adjusted 
when the set is installed; once tuned, it 
stays put. Off-on switches that don’t affect 
the volume-control setting are becoming 
more popular. They eliminate going back 
to readjust volume after the set warms up. 

Circuits. There seems to be a swing 
back to transformer-powered chassis— 


they are safer from electrical hazards and 
usually need less frequent repairs. This 

year there are transformers even in 14- 
iach portables (RCA’s). 

Price. Little change shows up. Among 
the sets listed in the PS chart, 21-inchers 
average only a bit higher than last year, 
17-inchers a bit lower, suggesting that 
these big portables now get the role of 
price leader. 

For the inside story on representative 
sets for ’59—46 different chassis from 16 
of the largest manufacturers—please turn 
the page. 
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How to tell a 


You can see the biggest change in TV this 
year, without turning the set on—it’s in the 
looks, Changes in the picture-producing cir- 
cuits are slight. The chart at right gives 
manufacturers’ specifications on portables, 
21” table models and, in a few cases, 21” con- 
solettes when a basic chassis type is not of- 
fered in a table model. Identification is by 
chassis number, since the same chassis may 
be used in many different models. 


Picture tubes. Deflection angles are the 
biggest point of disagreement among set de- 
signers. Many experts still claim that you 
get less distortion and a clearer picture near 
the edges with the 90-degree tubes. The only 
reason for the 110-degree tube is to get a 
more compact package, 


High voltage. It’s the high voltage at nor- 
mal beam current that counts—but it is the 
other figure you'll see advertised. The higher 
the voltage, the brighter the picture you'll 
get—other factors being equal. 


LF. amplifier. The amount of fine detail i 
the picture—the definition—is usually limited 
in practice by the intermediate-frequency 
amplifier (I.F.). More bandwidth means more 
detail. Theoretical maximum to get all the 
detail contained in the standard transmitted 
signal is 4.0 me. To get enough bandwidth 
with only two LF. stages usually means sac- 
rificing Some of the set’s ability to pull in 
weak signals. Generally, the more stages and 
tuned cireuits in the IF, the better. 


AGC (Automatic Gain Control). This cir- 
cuit automatically adjusts the set to keep the 
picture contrast and brightness constant 
when signal strength varies. Keyed and 
amplified-derived types react more quickly 
and precisely to signal variations and are 
more immune to random interferences than 
the simple derived type. For example, they'll 
do a much better job of minimizing airplane 

jutter. 


Filters. The more filters and the more 
kinds of filters, the less your picture is likely 
to be messed up by man-made interference or 
police, aircraft or ham radio transmissions. 


212 rorutar science 


| 17° port. | $120 
| 2 $190 
[ar $320 


151 
TERE 
20860 


waxi7xid | 42 
2uaanis | 88 
38429%16 | 121 


D] 320347H" | 14" port. | $168 [azxiaas | 28 
420828 | 17" port.| $128 | 13x16x17 | 37 
2 $228 | 19126117 | 69 

2" 190 | 1927e15 | 73 

21 $300 | 32131815 | 80 

177 port. | $180 | 13817813 | 29 

21*__| $200 | 20127420 | 91 

Jar [$190 [aoxannas | 73 

2 $300 | 20129115 | 80 

17 port. | $175 | 1511816 | 50 


28 series 20x18 | 90 
29 series 
]17= port. | $120 | 16x1415 
17" port. | $150 | 16x14x16 
2 | $200 | 34x26x17 
[a7= port. | $185 | 1x76 
$180 | 19525417 
$200 | 2032817 
ve2 Taiex13 
885 20x27415 
apa 2013017 
9n2S 17 port. | $180 | texas | 32 
oat 2" $190 | 19x25x18| 75 
937 ais _| $260 | 27x2ox15 | $7 
Kesi20a | 14% port. [$140 | taxiaxas | 34 
Kesiiga | 17° port. | $170 | 15117016 | 45 
Kes117A | 21” port. | $230 | 19x22x18 | 77 
wesiza | 21 $190 | 1924016 | 73 
21 $210 | 19124016 | 75 
52850240 | 17° port.| $130 | 15x18x17 
528.5122 | 21” port. | §200 | 20x22x15 
528.5140 | 21 $270 | 34x27x19 
17" port.| $189 | 1axa7a11 
2 $389 | 36x26118 
17 port.| $170 | 1ax16114 
2 §220 | 1721414 
21 $400 | 36133412 
17° port. | $160 15x16 | 30 
2 $200 | 2ix2axi9 | 75 
2 $240 | 2ixzani6 | 72 
17" port.| $170 | 1axagcs | 46 
2 $190 | 20124118 | ns. 
2" $250 | 20x24x18 | ns. 


NOTES: =Or neutrode Combination with AM radio 


Tuners. The cascode tuner, it is generally 
conceded, is still the most’ sensitive and 
noise-free for fringe-area reception. The 
neutrode and tetrode come next, and the 
pentode is the least sensitive. 


Power supply. The transformerless type is 
heaper and lighter, but has some draw- 


dl 
backs: (1) the chassis or metal cabinet may 
accidentally become electrically “hot,” in- 
troducing some shock hazard; (2) if one 
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tube blows, they all go dark, making it diffi- 
cult to spot the bad one. 


Printed circuits. The use of printed cir- 
cuits allows manufacturing economies and 
gives more uniform results in the sets com- 
ing off the production line. Their advantages 
from the manufacturing standpoint are at- 
tractive, and eventually all the manufac- 
turers may switch over to them, But many 
servicemen don’t like to work on them. They 


find repairs are often tedious and time- 
consuming. So you may find your repair bill 
somewhat higher than you expect if they 
have to dig into the printed-cireuit boards. 


Tube functions. This tells you the number 
of active electronic elements in the set; the 
more the better. High-voltage rectifier, low- 
voltage rectifier, damper tube, and picture 
tube are omitted from this count as they are 
common to all sets. END 


Novemser 1958 213 


what’ s new 


the latest for home and shop on 
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Home adhesives kit for sticking anything to anything, 
above, includes four general glues, contact cement, cold 
solder and three kinds of adhesive tape—all packed in a 
hang-up wall rack. LePage’s sells it for about $4. 


Another new adhesive makes it easy for anyone to mix 
two-part epoxy cement, which requires careful measurement. 
Cement and hardener come in two toothpaste-like tubes with 
different-size holes. You just squeeze out two ribbons of 
equal length, mix up the paste and the proportions come 
out exact. The epoxy cement, which bonds wood, metal, 
and many other materials, is sold by Smooth-On Mfg. 
Co. in 6- and 11-ounce tubes for $1.69 and $2.85 .. . You'll 
soon be seeing a new line of power tools called Hi-Lo, made 
by the Peninsula Tool Co. They'll include a saber saw at 
a 3” belt sander at $79.50 and an oscillating sander 

. Among other selling points, the tools will feature 
name components: GE motors and New Departure 
ball bearings . . . The problem of coloring moldings and 
other solid lumber to match prefinished plywood has been 
simplified by U. S. Plywood. Trim stains and putty sticks 


for hiding nailheads are now available in 16 
colors that correspond exactly to those of pre- 
finished plywood panels. 

All-purpose rack at right, only 12” wide, 
can hold more than 50 types of tools or kitchen 
utensils in an unusual arrangement of holes, 
hooks and slots. Made of heavy-gauge steel, 
it’s sold by Ashley's for $1.49. 


Closet poles with sliding hooks for coat 
hangers make it easier to push clothes aside 
and keep them neatly hung. The metal poles, 
made by Macklanburg-Duncan, come in 3’ to 8” 
lengths for about $3.50 to $10. . . “Plastic” 
porcelain, by Woodhill, now comes in a squeeze 
tube for quick touch-up of white sinks and 
refrigerators for $1. 


Neat storage: Plastic jars for small parts, 
at right, have hooks on top (welded to the! 
cap) to fit perforated board. Stelco sells a set 
of six for about $2. 


Midget pocket-size version of Channellock 
pliers, only 64” long, is now available. Made 
by Champion DeArment, the pliers open to 7” 
in five steps, sell for $2.30. 

New all-steel hammers may indicate a popu- 
lar trend. Latest is Estwing’s sleek one-piece| 
design at right, featuring a molded-on plastic 
grip and a nail-holding claw that lets you use 
the hammer one-handed. It comes in 1 
and 20-ounce weights for $5.25 to $5.45. 


the PS toolboard 


Other makers of steel hammers include Stan- 
ley and True Temper—with one switch: an un- 
breakable fiber-glass handle made by Plumb. 


Trend toward more comfort and styling in 
tools is indicated by new Penens socket 
wrenches (far right beyond hammer). Both 
¥," ratchet and hinge drives have soft, bright 
green grips to cushion shock—and look pretty. 


Further evidence of the growing popularity 
of socket wrenches around the home: Cummins’ 
¥4” electric drill now comes in an unusual 50- 
piece tool kit that includes a complete socket- 
wrench set and other accessories designed to 
aid home and auto upkeep. Price: $34.95. 
Those hard-to-find coil springs will soon be 
seen in local hardware stores. A selection of 
70 different types and sizes, a few of which 
are shown at right, will be sold by Admiral 
for about 15 to 85 cents apiece. 
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what’s new for the family car 


Latest substitute for your engine’s cooling fan is a pair 
of tiny electrically driven fans that mount ahead of the 
radiator and blow cool air through it. Disconnecting the 
main fan, needed only at slow speeds, is said to add eight 
to 15 hp. and cut fuel consumption 10 to 15 percent. The 
new fans, sold by Everhot Products, are thermostatically 
controlled to cut in at 185° and off at 165°... New Hub- 
O-Matic adjustable wheel balances mount permanently on 

your car. A metal ring is first bolted to 


the wheel hub, then sliding weights are 
clamped around the ring at appropriate 
points for proper balance. 


New GE plug-in bulb holder, at left, 
turns any ordinary extension cord into 
jan inexpensive hang-up work light. 


A bumper jack with tripod legs, in- 
stead of the usual single upright ‘bar, 
is said to eliminate the danger of the 
car's slipping off on soft or uneven 
ground, It’s sold by Universal Tool and 
Stamping Co. for $10.56 . . . Tiny window 
louvers for cold-weather driving let in 
just enough air to keep your car safely 
ventilated without chilling the inside. 
Sold by Brekke Distributors, the perfo- 
rated metal strips slip over the top of the 
side windows . . . Rubber-headed mallet 
with a hook on the handle makes it easy 
to pry off hub caps, then tap them gently 
back on. John Bean makes it. 


Those long red-nosed flashlights that 
police use, at left, are now available to 
motorists, campers and others who want 
‘a signal light as well as a conventional 
white beam. National Carbon sells two 
models, one with a 5” red plastic hood 
for $1.39, one with a 3” hood for $1.29. 


Special polish for hard-to-shine metals 
like the stainless steel on auto hubcaps, 
chrome trim, and aluminum is now avail” 
able from Ge-Halin Products. 


for more information: 


Here's where to write if, you can’t get any item list 
tuleal Spring & Mf NYE 3: 


vette KR. Plumb, 
Huron River Dr 


370 Communipas 
Ii Bim St. Neve 
972 Broad St., Newark 

+ 1623 Euclid Ave, Cleveland 15; 


‘ud, Lansing, Mich 
pion DeArment 
le Power 

d, 


216 porutar science 


what’s new 
in cabinet 
hardware 


Looking for knobs and pulls 
ially for modern- 
le nets and draw 
Here are some of the late: 
They come in brass 
chrome and colors 


matching hinges. s 
clude Ame ultless, Stan- 
ley, Lock, 


DISSTON Dagger 
Electric Sabre Saw 
Orbite 


= Cuts faster with 


away on downstroke. Red 


= More cutting power—because | 
as the highest output horsepower 
ampere motor drives It at 3600 


crosscut: 


nd plastics. 
# Exclusive al saw han: 


wore guer S ASO 


DISSTON 
Dauntless 
Electric 


Sabre Saw F 


and neawy- $9950 


professional 
duty use 


Why these new DISSTONS 


BECAUSE they’re the hottest new products on 
the power saw market. Engineered for extra 
power...extra capacity. There’s no overheating 
:..no faltering... when you run into rough 
material. Disston built these saws to be tough, 
rugged workhorses. 


BECAUSE they’re precision-built for ease of han- 
dling. Grip the comfortable, conventional saw 
handie. Notice immédiately Disston’s light 
weight and perfect balance. It’s easy to push 
..-easy to lift...a Disston Power Saw. It’s 
designed and built by craftsmen for the use of 
other craftsmen. 


BECAUSE years of experience in fine tool making 
have gone into the design and production of 
Disston Power Saws. Disston craftsmen have 
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created the world’s finest hand saws. (Just ask 
any carpenter.) Now, they offer you a line of 
power saws possessing features unknown to 
other makes. 


BECAUSE exclusive “Life-Saver” Cords provide 
added safety features. They are 3-wire cables 
to provide ground protection. Your Disston 
Power Saw can be kept separated from the 
detachable cord, preventing children from oper- 
ating the saw. 


BECAUSE you've got power, capacity, balance, 
and light weight expertly combined in one line of 
power saws by saw craftsmen...whose skill and 
experience have made Disston the world’s most 
famous name in fine tools. Disston Division, 
H.K. Porter Company, Inc., Phila. 35, Pa. 


DISSTON Discus 
Ci 


ircular Saw 


are your best power-saw buy! 


NEW pisstoNn 
DRAGON OP 
Electric Hedge and Shrubbery Trimmer > 
with ‘lusive fixed all-position han- 
die, Exelusi Sed ect. Cus § 50 
cig th. 1800 


hedge tri 
cutting strokes per mi 
Disston...A World Famous Name in Tools 


H. K. PORTER COMPANY, INC. 


DISSTON DIVISION 
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Rapid changes are occurring in the field of 
high-fidelity because of the trend to stereo. To help you 


get the facts straight, Popular Science here 


FM 
29. 


Stereo 
Pickups 
Are the Big 
Hi-Fi News 


By R. S. Lanier 


|HE pickup is the brain of any hi-fi 

record player. Amplifiers furnish 

the muscle, and loudspeakers are 
the tools that actually make the sound 
you hear, but neither can do any better 
than the pickup tells it to. No wonder 
a good pickup costs more for its size than 
any other unit in your hi-fi system. It’s 
worth it in terms of better sound and 
longer record life. 

Pickups are a lot smarter than they 
were only a year or so ago. Not only have 
the standard pickups been improved, but 
there are the new stereo pickups that are 
mainly responsible for the latest sensation 
sweeping the hi-fi world—three-dimen- 
sional sound. 

We listened to the new stereo pickups 
and to the latest monophonic (that’s the 
experts’ new word for monaural) units; 
and we also invited the manufacturers to 
answer a questionnaire. From these an- 
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swers were compiled the performance fig- 
ures in the chart printed with this article. 
Highlights of our findings: 

© If you want to play stereo records, 
you must have a stereo cartridge, even 
though you are not ready to add the sec- 
ond amplifier and speaker for stereo 
sound. You can hear the stereo records 
monophonically—using one amplifier and 
speaker—with a stereo cartridge, but a 
standard pickup will ruin them after only 
a few plays. 

© You can play your standard records 
with a stereo pickup. The output is likely 
to be less—so much less with some stereo 
pickups that you may not be able to turn 
up the volume far enough without getting 
too much hum. 

Your standard records may sound 
better with a stereo pickup than with 
some standard pickups. 

© Stereo units are not quite up to the 
low record-wear and distortion standards 
of the top-quality monophonic pickups of 


brings you the first of a series of authoritative 


articles on choosing the right hi-fi 


components for the best results 


today. But many have already surpassed 
what were considered top-quality cart- 
ridges just a few years ago. 

© The sharper stylus point used with 
stereo records, and the delicacy of the 
stereo groove, impose some new require- 
ments on choice, installation and use. 

© Stereo pickups are generally more 
sensitive to turntable rumble and they are 
fussier about precise tone-arm tracking. 
Consequently many record changers now 
in use are unsatisfactory for use with the 
stereo pickup. 

The pickup’s job. Let’s look at the en- 
gineering trick the stereo pickup has to 


pull off. Tiny hills and valleys laid out 
along one side of the V-shaped stereo 
groove represent one sound channel; and 
those on the other wall, the other channel. 
The stylus rides up and down along an 
imaginary line inclined at 45 degrees to 
the record surface—either to the right or 
left depending on which groove wall pre- 
sents a hill or a valley. 

The pickup must produce two electrical 
signals, one that goes up and down like 
the hills and valleys in the left wall of the 
groove, and one that follows the varia- 
tions in the right wall of the groove. Two 
electrical generators in the pickup do this, 
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MOVING-IRON PICKUPS generate signal in fixed CERAMIC UNIT elements have flat sides at right 
coils by varying gap in magnetic circuit. Arma- angles to each other, and 45 degrees to record. 
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MOVING COILS in Elec- 
frosoalcs pickup _ are 
arranged at 

fo record surface. Gi 
al-type pivoted joints 
will rotate oils inde: 
pendently of one an- 
other in response to 
signal on either right or 


left side of record 
groove. Field magnets 
are not shown. 
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one “sensing” the portion (“component” 
in engineering terms) of the stylus mo- 
tion produced by the left wall, the other 
sensing the part of the motion caused by 
the right wall. 

The extent to which one generator 
keeps clear of motions intended for the 
other is the “separation” of the pickup, 
one of its most important qualities. Sep- 
aration of 20 db, fairly standard, means 
that the spurious sound produced by the 
right generator from motions intended for 
the left one is 20 db weaker than the hon- 
est right-hand sound. This seems to be 
plenty for full stereo effects. 

Designing the pickup. Getting two sep- 
arate signals out of a single record groove 
multiplies the problems of pickup design. 
‘The major difficulties: 

Dynamic mass. The lighter the parts 
that must move with the stylus, the bet- 
ter. But more “hardware” is generally 
needed to drive the two generators in a 
stereo pickup. 

Tracing distortion. Always present to 
some degree because the spherical stylus 
tip doesn’t exactly duplicate the motions 
of the cutter in following the record 
groove, the problem is greater with stereo. 
So a sharper stylus is needed. Tip radius 
is reduced from one mil to .5 to .7 mils. 

Vertical tracking force. A lighter touch 
is needed to keep the sharper stylus from 
gouging the record. Over four grams is 
likely to damage the stereo groove. 

Compliance. The springy support that 
holds the stylus must be easier to move 
(less stiff) in both vertical and horizontal 
directions. A stiffer suspension requires 
more force to hold the stylus in contact 
with the record groove. 

‘These are the factors at the heart of 
the problem of making a stereo pickup 
that will match the best of the standard 
pickups in low record wear, wide fre- 
quency response and low distortion. A 
study of the chart will show that in nearly 
all cases the stereo units fall short of the 
best standard pickups by having less 
compliance, or more dynamic mass or, 
usually, both. 

Will stereo pickups get better? No 
doubt about it. Minor improvements are 
being made right along and are being in- 
corporated as running changes in produc- 
tion units. Totally new inventions in the 


design of stereo pickups may be in the 
offing. But many experts have expressed 
doubt that any pickup based on the pres- 
ent stereo system will ever match, in the 
four important respects outlined above, 
the best standard monophonic unit that 
can be made. 

Fortunately we don’t have to wait for 
the unattainable ideal pickup. The stereo 
effect is itself so overwhelming in its real- 
ism that the listener is not usually con- 
cious of the shortcomings. 

Of the pickups we listened to, the stereo 
ceramics all sounded much better, even 
on standard LPs, than typical ceramic 
monophonic pickups of a year ago. On 
average-quality stereo-reproducing equip- 
ment, there was little choice, as to listen- 
ing quality, between the units tested— 
ceramic or magnetic. In fact, there was so 
little difference in the stereo sound heard 
on an average system that many buyers 
will probably make their choice on the 
basis of probable record wear and the way 
a pickup plays standard LPs. 

There is a little different story when 
top-quality reproducing equipment is 
used throughout. The Electrosonic stood 
out for clean sound and excellent defini- 
tion. The Shure was very smooth, and the 
Pickering was attractive for excellent 
sound, moderate price and nearly fool- 
proof construction. Among the ceramics, 
the CBS and Sonotone sounded particu- 
larly smooth, 

Installation, Here are a couple of 
points to watch in installing any pickup. 
‘They're doubly important with stereo. 

© The pickup must be exactly parallel 
to the record surface. Many pickups have 
a vertical line on the front of the case to 
help with this adjustment. 

© Adjust the tracking force to the min- 
imum that will keep the stylus in the 
groove when playing the loudest full or- 
chestra recording you have. If more force 
than the manufacturer recommends is 
needed, check your tone arm for freedom 
of movement and your turntable for ac- 
curate leveling. 

Today’s situation? We have some won- 
derful monophonic pickups, but the future 
belongs to stereo. In this period of rapid 
change, it may be best to keep two pickup 
arms on your outfit—one for monophonic 
listening, one for stereo. END 


Next Month: All About FM Tuners 
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Novelty Pencil Holders 
Made from Spools 

You can make handy little 
holders for ball-point pens and 
pencils by mounting empty spools 
on attractive bases. 

The Colonial number at left is 
a spool glued to a disk fitted with dowel 
legs; at right is a spool glued to one of 
two flat surfaces sliced on a wooden ball. 

‘You may have to ream the spool holes 
slightly for a good fit. Points can be pro- 


Short Cuts 
and Tips 


FROM PS READERS 


tected by leather or cork disks glued at 
the base of the holes. 

Then finish in natural wood or lacquer 
in colors for gifts that will be appreci- 
ated.—Walter E. Burton, 


Akron, Ohio. 
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Short Cuts 


and Tips 


Hauling Firewood? 
Use a Logbarrow 


Havinc expended a great 
deal of energy and patience 
for many years trying to 
haul fireplace logs in a gar- 
den wheelbarrow, this year 
I cut time and labor in half 
by making my own logbar- 
row for a man-size job. 

T bought a standard rub- 
ber-tired barrow wheel as- 
sembled on an axle and 
mounted it in a homemade 
flat-bed frame with a bumper to keep logs 
from rolling off at the front. For the 
frame and legs I used two-by-fours, shap- 


Coiling Hose Without Kinks 

WHEN you coil a garden hose for stor- 
age in the fall, twist every other loop so 
that the uncoiled end is first on the out- 
side and then on the inside. This alter- 
nation of loops will keep the hose from 
kinking when you pull it out straight by 
one end.—Thomas Lyons, NYC. 
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ing the ends of the frame for handles and 
nailing them to cross braces and gussets. 
—R. P. Dunlop, Cowichan Station, Can. 


>>> Wien our car conked out on a camp- 
ing trip, with no help for miles, I shorted 
out individual cells of the battery with 
pliers, until I found the one that was 
dead. Then I held the pliers tight across 
that cell while my wife pressed the starter 
button. The car started easily, as there 
was enough reserve of current in the other 
cells to get the engine turning over.— 
David L. McCall, Palmetto, Fla, 


Mercury Adds Two Outboards 
A TwIN-cYLinpeR 15-hp. and a four-cyl- 
inder 35-hp. engine enlarge the Mercury 
outboard line to nine. Just brought out by 
Kiekhaefer, Fond du Lac, Wis., the Mark 
15A is designed for the “fishing” class. 
The Mark 35A (above) fills out the 
medium-horsepower range. 


The Bel Air 4-Door Sedan with Body by Fisher 


NOTHING'S NEW 
LIKE CHEVY’'S NEW! 


One look tells you ’59 Chevrolet has a whole 
new slant on driving, from the overhead 
curve of its windshield to the sheen of its 
Magie-Mirror finish—a new acrylic lacquer 
that does away with waxing and polishing for 
up to three years. 

But to discover all that’s fresh and fine you 
must relax in Chevy’s wider seats, feel the 
loungelike comfort of its new interior, experi- 
ence the hushed tranquillity of its smoother- 
than-ever ride. 

Once on the road you'll also find such basic 
benefits as bigger, better cooled brakes, a 


«++ and just look at the Impala Sport Coupe. 


quieter, solidly built Body by Fisher, new 
easy ratio steering. 

Your Chevrolet dealer's waiting now to 
show you the car that’s shaped to the new 
American taste. . . . Chevrolet Division of 
General Motors, Detroit 2, Michigan. 


What America wants, America gets in a Chevy! 
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Short Cuts 


and Tips 


Discarded Oil Drum 
Makes Fine Seesaw 

Arrer planning most of 
the summer to make a tee- 
ter-totter for my kids, I hit 
on this obvious solution: 
using an empty 55-gal. oil 
drum for a fulcrum. 

With a hammer and cold 
chisel, I first cut two slots 
in one side—a drill and saw 
bit might have done it fast- 
er. Then I forced a plank 
through them, held it in 
place with nails, and cov- 
ered the rough edges with 
wood trim, Seats bolted on 
the ends and dowels in 
drilled holes to form han- 
dles completed the job. The 
kids love it.—Floyd R. Keith, 
Rochester, Mich. 


Sandpaper for Jigsaw Fence 

A piece of coarse sandpaper tacked at 
one end to a wood block forms a good 
fence for holding work at an angle on the 
jigsaw. Place the block against the side of 
the table, with sandpaper extending onto 
the table top, position the work and push 
the whole assembly through the saw. The 
table serves as a guide, and the sand- 
paper keeps the work from slipping — 
M. Robert Beasley, Jackson, Mich. 
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Ye ports %a-pow! 
AND WASHERS = HANDLES 
‘SS-GALLON 


iL DRUM 


Cotton Swabs in the Shop 

OnE good for cotton swabs filched 
from the medicine cabinet is as a handy 
brush for painting small articles or re- 
touching chipped enamel. The cotton-on- 
a-stick also can be used as a lettering 
brush.—Shiela McKeon, NYC. 


"SUPER 900” RADIAL SAW 
with honest 1h. p. motor that develops up to 2 full h. p.! 


It’s the guts—not the gimmicks—that count in a 
radial saw. Delta’s new “Super 900” has honest power 
where you need it—at the blade—for greater sustained 
cutting, faster, smoother working, and safer operation. 
More power than any 9 home workshop radial saw ever 
built! ‘The “Super 900” is actually a complete, all- 
purpose workshop. With Delta’s exclusive “turret arm” 
action you can swing, spin and tilt the head; any job 
is easy, even left hand mitering. 

See this incomparable new “Super 900” today at 
your Delta dealer—he's listed under “TOOLS” in the 
Yellow Pages—or at leading department, hardware or 
building supply stores. Arrange easy terms to suit you. 
Rockwell Manufacturing Co., Delta Power Tool 
Division, 504L N. Lexington Ave., Pittsburgh 8, Pa, 


NEW DELTA “SUPER 900": Honest 1 hip. motor 
guorenteed for @ ful year! New “up fron!” guide DELTA POWER TOOLS 


men pechionns Leeks sd sey teres exteets 
‘idmive combination ef Doha’ Gesiny fee: 
another fine product by 
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double overarm cons 
rain fir table. 


. Short Cuts 


By scoutine around for secondhand 
wallboard, I got plenty of ceiling tiles for 
my cabin at a cent per square foot. I cut 
the board into 12”-b; ares and 
beveled all edges on the 

Before sticking the squares up with 
mastic, I gave h two coats of rubber- 
base paint. This got me out of arm- 
cramping, neck-twisting work painting 
tiles after they're up.—Paul Corey, So- 
noma, Calif. 


Foil Keeps Idle Furnace Clean 
‘To xeep dirt from accumulating in my 
floor furnace during the summer, I cover 
the underside of the grille with aluminum 
foil. Cellophane tape holds it in place. 
—Hugh Lineback, Stillwater, Okla. 
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Keys Float in Safety on Bobber 

A snap-on fishing bobber can be a life 
preserver for keys. Snap it to the key 
chain before you start on a fishing trip, 
but try it in the tub first to be sure 
it is big enough to float the load. 


SPECIAL INTRODUCTORY PRICE 


fi 1Q95 


COMPLETE 


REGULARLY $5.90 


NEW PERMA-GRIT* SAND ’N PLANE KIT 


works wonders in your home Bg News “Perma-crit” Files 


Completely new Hand-Sander and Sander- AJ Cut working time in halt, Remove ma- 
Plane really speed through do-it-yourself (9 terial on both forward and backward 
rojects. Each tool has a working surface of stroke or in circles. For shaping, filing 
Fiingaten Carbide particles permanently and notching on flat or curved surfaces 
bonded to steel. Stays sharp for years and of wood, compasitions, plastics, 
years. Ideal for smooth finishing of wood, Fiat File (Medium 80 grit one side; 
Plastic, wallboard, compositions or leather. coarse 46 grit other side) 52.25 
ake bomovall oF Daant oe verti cosy, Contour Files (Coarse or Fine). . $1.95 
On the “Perma-Grit” Hand Sander, one 
‘Tungsten Carbide sheet outlasts hundreds of " ere 
paper sheets. Sands twice as fast...alwaysready ‘Perma-Grit” 5-in-1 Wheel 
to use when you need it. Comes in kit with For table and radial saws 
fine grit sheet, but other types also available, Pll poschage tap oe 
For sanding doors, windows, cabinets, try with complete safety. Unlike tooth-type 
the “‘Perma-Grit” Sander-Plane with its con- ) blades, it can’t snag or pull—eliminates 


venient handle and front grip. Extremely “kickback.” Wide selection of grit types 

handy in every workshop—files, sands, planes, on edge and sides, 

shapes or notches. Removes material in half 8° Diameter... .$9.95 and $1035 

the time as it works forwards and backwards, 10° Diameter... $1495 and $15.5 

Reversible blade for fine and coarse work. paps ES aah Mlle 
“"Perma-Grit” Blades also available for 


*Trademark of SKIL Corporation portable saws. 


er of famous SKIL and SKILSAW 
Sa a 


PERMA-GRIT BRAND PRODUCTS “ruse. ation, mame 


Short Cuts 


Kerosene-Soaked 
Brick Kindles Fire 
Acommon brick is a handy 
piece of camping equipment. 
Before leaving on a trip, soak 
it for a day or so in kerosene, 
then drain and wrap it in sev- 
eral layers of newspaper. 
When building a fire, place 
fuel over and around the 
brick. Ignited with a match, 
it will start a good fire in any 
weather. Take several on a 
long trip.—W.S. Low, Chicago. 


a we 


Suction Tool Grips TV Glass 

A suction lifter will remove the glass 
safely from a TV set so you can clean the 
picture tube behind it. You can make it 
from two car-rack suction cups, a couple 
of washers and a screen-door handle. 

Press the cups against the glass sepa- 
rately for a firm grip, as at left. Then shift 
the glass to right or left, upward and out. 
On some sets you may have to remove 
the upper molding strip first. 


Block Anchors Tape Dispenser 

Fasten a cellulose-tape dispenser to a 
block, and you can tear off tape with one 
hand. Just drop a screw through a hole 
punched in each metal end and drive the 
screws into the wood at an angle. 

The same setup will take big rolls of 
shop tape if you chisel a well for clear- 
ance. Use an empty tape spool as a core 
if the center hole of the roll is too big. 
—W. K. Clayton, Pasadena, Calif. 
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mackeon Bie JOY 


Lyman 19-foot Clinker-bull Ronabout 


TOni-Crott Boat Kit 


Make this a family boating Christmas 


GIVE A BOAT OR BOAT KIT 
Now's the time to get the jump on next summer's 
family boating fun and solve all your family 
Christmas gift problems at once. Whichever boat 
you choose, you'll want one that will give you 
years of dependable service and economical opera- 
tion, You can be sure of both in a boat made of 


For top family boating fun, visit your boot 
deoler's before Christmas and select o boot 
or kit thot displays the Weldwood Royal 
Marine Plywood label. 


WELDWOOD" ROYAL MARINE PLYWOOD 


Royal Marine Douglas Fir Royal Marine Duraply® 
top aro Pipe Mahogany 

Products of UNITED STATES PLYWOOD CORPORATION 

(85, 114 branch showroomsin United Statesand Canada 


Weldwood Royal Marine Plywood. Expressly 
engineered to exceed the requirements of today’s 
high-speed boats, Weldwood Royal Marine Ply- 
wood assures you of top boating enjoyment be- 
cause it resists impact, withstands rot and fungus, 
cuts maintenance problems, finishes beautifully, 
and is guaranteed never to delaminate. 


PS.11-58 


United States Plywood Corporation 
55 West 44th St., New York 46, N. Y. 
Please send me free folders teling me more about 


Dsoitoats Dinboord Boats 
Doutoors Boots Boot Kits 
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Short Cuts 


and Tips 


Stop-Rod Vernier 
Made of Bolt and Nut 


A Goop vernier adjust- 
ment for a miter-gauge stop 
rod can be made from a flat- 
head bolt and a nut, as at 
right (saw guard raised for 
photo). Drill and tap the 
“L” parallel to the long end, 
and lock the bolt in place 
with a nut.—Carleton A. 
Phillips, Corning, N.Y. 


>>> You can keep marshmallows and hot 
dogs from sliding off a toasting fork by 
bending ripples in the tines. Use pliers or 
dent with a hammer on the edge of a block. 
—Wellington Fung, San Francisco, Cal. 


. 
Hole Saw Used for Planer 


Ir your shop isn’t equipped with a 
rotary planer, you can use a hole saw 
mounted in the drill press. Watch the 
depth of cut; it must be less than tooth 
height for each pass of the board— 
Charles A. Pendleton, Rochester, N.Y. 
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>>To PLANE oak or other hardwoods, I 
wet the wood. The work goes fast and it 
is easier to clean the plane. Take the 
last cuts dry to avoid discoloration.— 
Nils E. Mockler, Putnam Valley, N.Y. 


Extension-Light Holder 

AN Easy way to hold an extension lamp 
in place is to clamp it to a joist. Ad- 
just the cord to the height you want and 
tighten a C clamp against it. The cord 
then can’t slip and endanger the bulb— 
Ralph J. Ahrens, Neshanic Station, NJ. 


Now! Name your deal on the new 


SHOPSMITH marke 


NT 


§ G 


WE PAY YOUR 
DOWN PAYMENT 


This is not just an ordinary “no down payment” offer. 
Weactually pay your complete down payment for you (on 
approved credit) up to 10% of the suggested retail price, 
Offer expires December 31, 1958 


or 


SAVE $30° ON 
SHOPSMITH ACCESSORIES 


Buy SHOPSMITH MARK 2 now and get $30.00 off on 
any of these major SHOPSMITH accessories: Jigsaw, 
Jointer, Bandsaw, Belt Sander or Compressor-Sprayer, 
Offer expires December 31, 1958 


good for 
limited 
time only! 


S 


WS 


Os 


je AN PAX 


{t's an 8” SAW « It's a 12” SANDER « It’s a 28” LATHE « It’s a HORIZONTAL DRILL— 162" VERTICAL DRILL 


Take advantage of this amazing "Name-Your- 
bd | 73°" ‘suggested retail price 


Deal” offer—now—at your leading hardware All-metal bench $19.95—¥5 h.p. motor $34.95 
or department store, lumber yard or Montgom- % hp. motor $46.95 


ery Ward. Special offer: Write today for your 


free copy of the informative booklet, “What to \ gene ade ices st la @- 
Look For When You Buy Power Tools,” to: schmunetss ponisn Wolecae —— ae 
Inc. 


Yuba Power Products, Inc., Dept. 200-PS, YUBA CONSOLIDATED INDUSTRIES, 
800 Evans Street, Cincinnati 14, Ohio. 
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Short Cuts 


Dowel Substitutes 
for a Routing Bit 

A 3” poweEL with coarse 
sandpaper wired to one end 
will cut shallow recesses if 
you have no routing bit. Ta- 
per the dowel to fit the drill- 
press chuck and round off 
the opposite end to receive 
the sandpaper. Apply pres- 
sure on the spinning dowel 
to form smooth recesses 
Lester Victor, Syracuse, 


Baking Pans Give Neat Shop 

Ir you stack boxes of shop parts or scat- 
ter them around the shop on shelves, under 
the bench and on rafters, it may be easier 
to buy a part than to find one. I organized 
my stock by building compartmented cab- 
inets and fitting them with metal trays. 
Baking pans 114” by 7” by 11” serve for 
trays and each carries an identifying label. 
—IJ. C. Magee, Schenectady. 
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Gluing Rulers Aligns Scales 

A RULER giving inches along one edge 
and centimeters on the other usually runs 
the scales in opposite directions. But I 
wanted measurements in either scale at a 
glance. Gluing two such rulers together 
did it—I reversed and overlapped them 
to line up metric readings right alongside 
linear ones.—Kent Munson, Detroit. 


Projector Enlarges Stamps, Too 

Ir you are a stamp collector with a 
slide projector, you can blow up stamps 
on a screen to identify issues or to illus- 
trate a talk, Mount 
the stamps in come- 
apart metal slide cov- 
ers or insert them be- 
tween glass in card- 
board covers sealed 
at the edges with 
strips of tape—Bron- 
son Bedworth, New 
Haven, Conn. 


Something NEW 


A complete workshop— 

for the , hobbyist, or craftsman 

‘The amazing new Dremel Moto-Shop is the most versatile 
multi-purpose tool ever invented. Has 1,001 home and shop 
‘uses, Basically, it's a 15” Jig Saw with « unique power take- 
‘off to which you simply connect other attachments. It then 
converts to a dise sander, bench grinder, buffing wheel, and 
@ flexible-shaft machine . . . all powered by a BALL- 
BEARING ROTARY MOTOR. 

‘And this professional-quality, portable power shop can be 
‘sot up practically anywhere — basement workshop, kitchen 
counter or card table. Weighs only 12 Ibs. As a Jig Saw, it 
will cut 1%" wood, 18 gauge copper, 1/16” steel — al 
with same blade. Foolproof blade guard makes it absolutely 


QUALITY POWER TOOLS SINCE 1934 


DREMEL MFG. CO., dept. 1281, Racine, Wisconsin 


Handiest drill bit made, Use on any 
flecirie aril, lathe, drill press, ete 
Made of sAnest American’ hicipeed 
Heel sig" long, Mg" diameter. Has 
tide-cutting. section. Cuts. steel 
‘Wood, plastic, aluminum, etc. 3 types 
“apeclty types wanted. (1) Al pur 
pote: (2) Wood, (3). Heavy metal 
3245 cach = 9 for. $7.00~ Postpata 
Mones"“back ruarantised. Buy from 
your dealer of send check or Money 
Grader and ‘name of favorite. tool 
Gealer TODAY. (Makes ideal gift) 


BEAVER DRILL & TOOL CO,, 3008-4 McGee Trofic 


ry, Kenaon ity, Me 


a 


416 SAW 


BENCH GRINDER 


Fa) 


Bo nexiste suarr 


di 
DREMEL MOTO-SHOP \as 


safe — even for children, Handles everything from bird: 
houses to full-size furniture. 

‘The flexible shaft is a complete machine shop in itself 
Use it for sharpening, grinding, polishing, drilling, carvi 
Collet capecity 1/64” to 44". Other attachments have bi 
dreds of home and shop uses. 

Moto-Shop is the perfect “ALL FAMILY” workshop — 
‘safe for even mom and the children. Helps build a close 
father-son relationship. 

See Your Power Tool Dealer for @ Demonstration Today! 
Model 57 Mote-Shop. Includes Jig Sow with disc sander otto 
‘ment only. Other oftachments con be odded loter = - = $33. 
Deluxe Model 57 Mote-Shop with ol 
Price of ettochments only, if purchor 


4arpex All Circular Saws 
ar QUICK-WAY 
“S995. 


f Wiad ns cartes ea 
), FREE Sow Set with lnitial Order 
= QUICK WAY SAW CO., 134 Tompkins Street, Cortland, N.Y. 
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“We can make 
money together” 


President, 
BOWES 


“SEAL FAST” 
CORPORATION 


And you will have 
your own automotive 
wholesale business 


Imagine yourself in a profitable busines of your 
own, One that could give you a better home, a 
Petter ear ane! even college For the bids 

A pipedream? Not if you are willing to work and 
can make a reasonable investment. 

You can start in a solid, depression-proof busi- 
ness in three or four weeks, You will call on 
service station operators who count on you to 
supply them with products they must have to 
run their business. 


We know what kind of man will make a business 
like this go. And we, will show him how 

wet started, What's more, if we p 
wil be thoroughly trained teat yon are 
your way to a substantial inconte from a “pro- 
tected” territory of your own. 


If this is what you are looking for, mail the 
coupon below. send you a tree copy of our 
booklet, “So You Want ‘To Be Your Own Boss!” 
by return mail. Naturally, you won't be obli- 
gated in any way, 


—- CLIP THIS 
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Taking the Trickery Out of Tire Ads 
[Continued from page 101 
FTC, an ad must not say a tire is guar- 
anteed without also saying for what, how 
long, by whom, and on what price basi 

This last, the crux of most abuses, is 
directly related to the tradition of phony 
pricing. Say you bought a tire for $18 
with a good, one-year, unconditional 
road-hazard guarantee. It blows after six 
months, and you take it back expecting a 
50-percent or $9 allowance to make up for 
the half year of service you didn’t get. 
The dealer is a man of his word. He's 
happy to allow you the 50 percent, but 
the tire, you see, has a “regular” price of 
$32. You can therefore get a new tire 
for $16 plus tax, plus $3 since a blown 
tire isn’t acceptable for recapping, plus 
a charge for mounting since he’s losing 
money on the deal. 

The basic cure for this absurd—but 
very common—trap by which you may 
pay more for a guarantee adjustment 
than for a new tire will hinge on list-price 
reforms. Improvement in this direction 
may be a while in coming. Meanwhile, 
say the Guides, an advertised guarantee 
must disclose the price scale on which it 
is based if this is different from the ac- 
tual selling price. 


Other claims 


The new Tire Guides are thorough. In 
addition to a catch-all clause against any 
statement, implication, or omission that 
might deceive a purchaser, it specifically 
requires clear and truthful descriptions 
of used tires, “‘change-overs,” “new car 
take-offs,” discontinued models, and 
blemished, imperfect, or defective prod- 
ucts. Lines that were once—but are no 
longer—original equipment cannot be ad- 
vertised as O.E. without disclosure of the 
last year they were used. Safety claims 
must also be qualified; unless tires afford 
“complete and absolute protection from 
skidding, blowouts, or punctures, as the 
case may be, under any and all condi- 
tions,” ads must not imply that they do. 

Can the Guides be enforced? The 
wide-ranging, free-swinging document 
that is expected to raise some legal storms 
is not a new law, but rather a glorified 
inter-office memo. The Federal Trade 
Commission Act of 1914 outlawed “un- 
fair or deceptive acts or practices” in in- 
terstate commerce. Now the FTC has 


Build this attractive hutch easily and 
economically with Western Pine Region woods 


Here's a piece of furniture that will be a welcome addition to 
your home. You can turn it out at a reasonable cost with 
Western Pine Region woods. And if you want to give it an 
authentic antique finish... brush on a solution of potassium 
permanganate, singe with a blowtorch, and apply a coat of 
clear varnish. 

You'll find straight-grained, soft-textured Western Pine 
Region woods easy to work with hand or power tools. They're 
always well dried and seasoned, take any paint or stain with 
ease, or can be waxed and rubbed to a natural glow. 

For your next remodeling or furniture job, contemporary 
or traditional, choose Western Pine Region woods. You'll find 
them in knotty or clear patterns. Talk it over with your 
lumber dealer. He'll be glad to give you an estimate. 


ly Home 5 photo- 
ny in color, feature traditional and 
ine 


‘Write for your copy to. West 
Pinm AssociaTion, Dept, 14-L, Yeon Bldg. 
Portland 4, Ore. 


| Western Pine Association 
1} member mills monvfacture these woods to high 
| stondords of seasoning, grading and mearurement 
FAY@ | idaho White Pine » Ponderosa Pine » Sugar Pine 
{| White Fir « Incense Cedar + Douglas Fir + Larch 
{ Red Cedar « Lodgepole Pine » Engelmann Spruce 


Today's Western Pina Troe Farming Guarantees Lumber Tomorrow 


CONCRETE REPAIRS : 
that won’t break loose! When you want 

| y the finest in Chisels 
INSIST ON 

Suu ap 


‘THE CHISEL FROM SWEDEN! 
Cutting blade 

made from world-famous, 
tough Swedish Steel. 
See Shark Brand at 

your hardware dealer. 
Write today for this 
booklet on the 
care and use 
of chisels. 


LOXON LATEX CONCRETE patches holes and 


cracks in any kind of masonry. . . and does it 
easily, smoothly, permanently. Made of super- 
fine cement and finely ground glassmaker-quality 
sand mixed with pure liquid latex to provide 
amazing adhesion. Ideal for repairing founda- 
tions, floors, broken steps, brickwork and $ d ik 

mortar. Superior to any other type of concrete | D@NOVIK srmex inc. 
repair material. At leading paint, hardware, Savi acraet Diieian 


lumber and department stores. | T7R6 Nevins Road, Far Law, MA 


SEAL OUT 
ORAFTS, 4 
DIRT, SNOW 


Protect 
costly garage doors with 


STANSTRIP 


Now . . . for less than $3.00. . . in less 
than 10 minutes .. . you can put StanStrip 
on an 8-foot overhead garage door. And 
what a difference it makes! 

‘The thick, rubber “pad” cushions the 
shock of closing . . . prevents damage to 
doors, spares the windows, ends the crash 
of closing, 

And, just as important, the double lips 
of StanStrip flex to follow every irregularity 
in the floor . . . seal the opening completely 
against dust and dirt, rain and snow. Your 
garage stays cleaner, drier, warmer. Your 
car starts easier in winter, 

And does it last! You just can’t hurt Stan- 
Strip. The special rubber compound was 
developed from hundreds 
of formulas tested for this 
purpose. Stays flexible even 
in coldest weather. Get 
StanStrip now at hardware 
and building supply stores. \\ 


SEAL HOUSE DOORS, TOO 
Ask for DrafTite*. . .an exclusive combina- 
tion of silicone-treated wool-pile fibers and 
aluminum, It’s the most effective house- 


door weatherstrip on the market. 
“Trademark 


Ihe Stendard Poduct Ce, 


LEXINGTON, KENTUCKY 
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Taking the Trickery Out of Tire Ads 
officially catalogued some of the practices 
it considers unfair and deceptive. So any- 
one who uses them is on notice that he’s 
breaking the law. 

Yet terrible as this may sound to the 
ordinary citizen, it can’t be assumed that 
tire companies automatically tremble at 
the thought. The FTC is widely regarded 
as a toothless giant: It doesn’t have a 
very sharp bite. If it decides to lean on 
an offender, however, it can in time usu- 
ally make him say “uncle.” 

It hasn’t always chosen to do so. Over 
the years, deceptive tire-selling practices 
have repeatedly drawn FTC fire. Most 
shots have had the force of muskets 
loaded with soap bubbles. However, the 
fact that the FTC issued the Tire Guides 
on its own initiative is generally being 
read as a sign that this time the Govern- 
ment’s trade arm means business. 

If so, lawyers agree, it can ultimately 
have its way on most points, although 
the enforcement machinery at its disposal 
is slow and cumbersome. The ordinary 
routine of dealing with a resisting com- 
pany may drag on for years through a 
series of complaints, conferences, hear- 
ings, rulings and court appeals. 

Will the tire industry go along? And 
not merely in a reluctant, heel-dragging 
way? That’s the best hope. It could hap- 
pen because many companies would like 
to reform if their competitors would do 
the same. The FTC has created an op- 
portunity for simultaneous cleanup. 

In public statements most manufactur- 
ers have hailed the Guides and promised 
full compliance. John L. O'Brien, presi- 
dent of the Akron Better Business Bureau 
and a close observer of the industry, re- 
ports a “distinct impression” that they 
mean what they say. 

There's no question in anyone’s mind 
that a concerted effort by all manufac- 
turers—or even by a few larger ones— 
could effect an enormous uplift in tire- 
selling ethics. Nor is there much doubt 
that improvement has to start at the top. 

For one thing the FTC has little or no 
power over the local advertising that 
spreads most of the misleading price and 
quality claims. And as a practical matter 
it couldn’t attack deceptive retailing in 
every town and hamlet. Fortunately it’s 
not necessary. 

Most local advertising is prepared and 


yr@ FUN 


y TOOLS 


TO GET | the perfect gift 
| a CRAFTSMEN 
THINGS =) for MECHANICS 
DONE . HOBBYISTS 
heron ‘The man or boy who loves fine tools always 


welcomes STARRETT tools. Choose the 
perfect gift for handyman, mechanic, skilled 
craftsman or hobbyist from more than 3000 
STARRETT items — at hardware tool 
“a stores or industrial distributors. 


Oscillating orbital motion produces a fine 
finish on all woods, metals, and fibres where 
hand sanding is usually employed. Better built 
by SIOUX, the tools the professionals 
use, $49.95 


Ne 

mWu\\ unite today for Free Catalog. Rg 
4 >’ 
N= a 


STARRETT TOOL CHES? 
Mechanics’ tool chests in wood ot 
with of without Starrett t 


——_ 
Ox 


STARRETT STARRETT 
MICROMETER COMBINATION SQUARE 
No 436 0-1" NO 11 12" blade 


Heavy Duty, All St 


TOOL CHEST 
$2520 10%, 


STARRETT © STARRETT 
DiaL INDICATOR TOOLMAKERE! HAMMER 
PocKey east nels 
nao Rente 1" win mogntrng st 


| Tors. or send for Sorrel Catolog No. 27. 


HYDRAULICS 


FOR FARM & FACTORY 


PUMPS 
ronranmeinoestty 
<p GENERATORS 


THE LS, STARRETT COMPANY 
Dept. PS, Athol, Mors. U.S.A. 
Pleate send free copy of Storrett Catalog No. 27 describing the 
‘mony Storre!t Tools recommended for Christmas ond year-round 


| 
{ 

\ 

om | 
: «| 

I 

\ 

| 


GROBAN SUPPLY CO. 
J139H Se.Wabath Ave. Chicago 5, Ill, 


eo-------- 
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’ 
You'll 
DO THE JOB EASIER 
WITH THE RIGHT PLIER 


Full Bilih Findh 
Quality Pliers 


Any job is a hard job without the 
right tools. These special purpose 
Channellock quality pliers will 
help you do hundreds of jobs 
easier, faster. They're precision- 
built of high grade drop forged 
steel to last longer, work better. 
And you'll like the gleaming, full- 
polished finish at no extra cost. 


Ask for Genuine Channellock pliers by name. 
Look for the trademark on the handle. 


CHAMPION DeARMENT TOOL COMPANY 


MEADVILLE, PENNSYLVANIA 
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Taking the Trickery Out of Tire Ads 
partly paid for by manufacturers and dis- 
tributors. They are all engaged in inter- 
state commerce and easily reachable by 
the FTC. The same people are also ac- 
countable for deceptions based on mis- 
leading names and prices. 

Slippery operators who manage to 
wriggle through the FTC’s jurisdictional 
net may find other hooks waiting just be- 
yond. The Guides provide a basis for 
enforcing many existing state laws against 
advertising deception. Better Business 
Bureaus are primed to use them in 
stepped-up local campaigns. Reputable 
newspapers, radio and TV stations now 
have a justification for screening objec- 
tionable advertising. Many independent 
retailers, weary of competitive bloodlet- 
ting, have formed city-wide associations 
to police tire advertising. ‘The National 
Tire Dealers and Retreaders Association 
(which had a big hand in formulating the 
Guides) has made country-wide plans. 

The initial impact of the Guides 
(which went into effect at the end of the 
summer) has been largely on the plus 
side. Spot checks in several cities show 
advertising improvements ranging from a 
token nod in the direction of truth all the 
way up to full compliance. 

‘They also show a considerable amount 
of evasion and at least one area of total 
resistance: To implement its rule against 
deceptive names, the FTC urged tire firms 
to attach explanatory stickers to present 
stocks of second- and third-line tires bear- 
ing such names as Deluxe Super Stand- 
ard. So far, no soap: no stickers. 

But new, less misleading titles are in 
the works. One major maker has promised 
a complete change in molded-in names. 
Others are expected to follow. 

In spite of lingering reservations, hold- 
backs, and outright defiance, the FTC 
Guides should help you figure out what 
tire ads do—and don’t—offer. You can 
expect to find more facts spelled out more 
often. It’s up to you to understand what 
they mean. 

Continue to be extra careful when you 
shop for bargains. No government order 
can eliminate slick salesmanship or take 
the place of good judgment. Tire values 
are pretty stable, and as a favorite Better 
Business Bureau slogan points out, if a 
sale looks too good to be true, it prob- 
ably is. END 


New G-E “Golden Classic” 
stereo-m 


sere: 


“GOLDEN CLASSIC 
Model GC-7. (shown 
above) with .7 mil dia 
mond stylus " ‘323.95 
GOLDEN CLASSIC 
Model GC-5 (for pro with: GE 
complete 


steve.” ciatssic 
Model CL-7 with 7 mil 


EXTRA STRONG 
FAST DRYING 
WHITE GLUE for 


Dyaa-Therm Chem 


ienetic cartridge 


makes stereo a 
practical reality 
—at avery 
realistic price! 


© Compatible with both stereo and monaural 
records @ Full frequency response, 20 through 
20,000 cycles @ “Floating armature” design for 
increased compliance and reduced record wear, 
Effective mass of stylus approximately 2 milligrams 
© High compliance in all directions—lateral com- 
pliance 4 x 10* vertical compliance 
2.5 x 10* em/dyne @ Recommended tracking force 


with professional-type tone arm 2 to 4 grams 
© Consistently high separation between channel 
signals. (Specifications for Model GC-5). 


GENERAL @@ ELECTRIC 


Everything You Need in Craftsman’s New 


WOOD éiiiise 


Rush Coupon Today! 


NEW—MOSAIC TILE 
|) World's Largest Selec 
‘Domestic and 


Get Yours! 


Mouldings, W 
iar LOW MONEY-SAVING. 
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Muffling the Rear) of the New Jetliners 


over the ejector cuts the previous thrust 
loss during takeoff to zero. 

Passengers on the new jetliners will 
find that the seats up front are the quiet- 
est places to sit. This is just the opposite 
| of what we are used to. But even the 
riders farthest back will be aware of un- 
familiar quietness. 

This is partly because the sound-sup- 
pressors have changed the character of the 
turbulence behind the engines and have 
prevented it from colliding with the outer 
walls of the cabin. Partly it is because 
cabin insulation is concentrated toward 
the rear of both the 707 and DC-8. 

Even so, it is a most curious fact that 
the insulation is needed not so much to 
shut out engine noise as to stifle an odd 
new sound produced by jet speed. This is 
called boundary-layer noise, It is com- 
parable to the rush of foaming water past 
the hull of a racing yacht, and it is 
| caused by the ultra-swift passage of the 
plane’s body through the air. The 707, 
for instance, cruises up to 605 m.p.h. 

The volume of boundary-layer noise is 
such that even if the plane's inboard en- 
gines were to be shut off during flight, no 
passenger would know the difference, 
engineers of both companies say. 

But so well have the outside sounds 
been muffled that the engineers have even 
had to squelch the whistle of the two 
planes’ air-conditioning systems, to pre- 
vent it from annoying the passengers. 

One jet sound still uncurbed—though 
both Boeing and Douglas are at work 
on the problem—is compressor whine, a 
high-pitched scream that rises when the 
engines gulp torrents of air through fixed 
| vanes and whirling turbine blades in their 
throats. This goes on constantly while a 
| jet engine is in use, but aloft the sound is 
| of such high frequency as to be beyond 

all hearing. It is a problem only on the 
ground, when the engines are started and 
warmed up and the planes are taxiing. 

Compressor whine attenuates fast and 
will never be a community nuisance. Win- 
dows and walls shield airport visitors and 
airline customers from most of it. To pre- 
vent passengers from wincing at the 
whines of neighboring jets while they are 
walking toward their own, some airlines 
are planning to conduct them aboard 
through movable tunnels. END 
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The Secrets of Effective Speech 
[Continued from page 1051 
Phillips, “no one will take it seriously.” 

So what? Your hearers want to know 
what they’re supposed to do. “Always ask 
for a specific response from your listen- 
er,” Phillips says. “Before you get down 
to the meat of what you have to say, tell 
him whether you want him to sign an or- 
der, or change a rule, or what.” 

As far as possible, never tell anybody 
anything on the basis of general interest: 
“They have an interesting production set- 
up over at XYZ Company . . .” This 
doesn’t tell the listener what his response 
is supposed to be. It doesn’t even give 
him a valid reason for listening; he isn’t 
obliged to believe your statement that it’s 
interesting. Instead: “They have some 
production ideas at XYZ that we might 
be able to use to save money. . .” 


How to Say it 


‘The advice of experts on how to speak 
is very simple: Speak naturally, just as 
you speak to your wife across the dinner 
table or your neighbor across the back- 
yard fence. Never try to use a word, 
posture or gesture that you, personally, 
wouldn't normally use in everyday con- 
versation. As you gain new speaking facil- 
ity, use it in all situations—not just in 
your job. 

Admittedly, it’s not easy to sound 
poised and natural before an unfamiliar 
face, or a room or auditorium full of 
them. Maybe you freeze. You don’t know 
what to do with your hands and feet. 
Your voice comes out as a monotonous 
mumble. Experts suggest many tricks to 
help you gain poise and liveliness. Here’s 
the core of advice that they all agree on: 

© Don't worry about tension; it’s nat- 
ural and useful. “A course in speaking 
should not put emphasis on making you 
feel at ease,” asserts Phillips. “Nervous- 
ness makes your brain sharp and alert. 
Any time I’m not keyed up before a 
speech, I take it as a bad sign. 

® Don’t worry about diction. “We call 
something ‘bad diction,” says GE’s 
West, “only when it’s sloppy, over-pre- 
cise, or otherwise so marred that it calls 
attention to itself—takes the listener’s 
mind off what’s being said. Otherwise, 
there is no right and wrong diction.” 

@ Never memorize a speech. You'll on- 
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The Secrets of Effective Speech 
ly create a new fear—that of forgetting 
a line. If you do forget one, you're in 
trouble. What’s more, memorized words 
tend to take on a sing-song quality. Al- 
ways speak extemporaneously, with an 
outline on a card if it’s a long speech. 

© Welcome the somewhat rough qual- 
ity of your non-memorized words. As you 
grope for words, your speech acquires 
vividness that it couldn’t have otherwise. 

© Pause often—to collect your 
thoughts, to indicate a break between 
ideas, for dramatic effect. “Untrained 
speakers feel they have to fill every sec- 
ond with a torrent of words,” says Druck- 
er. “This is a mistake. In fact, the very 
first thing you should do, when you get 
up, is let a moment or two of silence slip 
by. Look your hearers in the eye. Wait till 
the coughing and chair-creaking stop.” 

@ Use to the limit the advantage of 
spoken over written words—the fact that 
you have more than words themselves to 
work with. Gesture freely. Vary the tone, 
pitch and loudness of your voice. Walk 
around. If you're seated, lean forward 
when you want emphasis. 

@ Use “visual aids” freely. If there’s a 
blackboard handy, scribble important 
points on it, Show models and diagrams, 
In small groups and private talk, i 
trate what you're saying with anything 
that's handy—knives and forks, books, 
paper clips—or draw pictures on a 
scratch pad. “If they can see it as well as 
hear it,” says Phillips, “they'll absorb it 
twice as well.” What's more, the experts 
point out, having a visual aid to fool with 
will help you break a frozen posture. 

“But probably the best advice of all,” 
says West, “is contained in one word: 
practice.” Force yourself into group 
speaking situations—preferably big 
groups where you're the only speaker and 
can’t shift the burden of talk to someone 
else. One workable idea is to practice on 
kids at first; they're easier than adults to 
round up in big groups, and they’re easier 
to please. If you offer yourself as a speak- 
er on your job or hobby to the local high 
school or Boy Scout troop, you'll in all 
likelihood be welcomed with open arms. 
You'll be doing the kids a big favor—and 
yourself an even bigger one. END 

This is the third article in a series on 
the Science of Personal Success. The 
next will appear in the December issue. 
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New Drugs to Tune Up Our Brains 
[Continued from page 1521 


make people “live faster” and “burn out 
sooner.” 

Right now the pharmaceutical industry 
is in an all-out race to discover still bet- 
ter energizers. Those now being tested 
under such code names as JB 516, Ro- 
0700 and Ro-1018, promise to have fewer 
of the unpleasant ‘side effects, and to be 
quicker-acting than Marsilid, 

Therefore, let’s imagine that a few years 
from now there is a psychic energizer 
known to be completely harmless. And 
suppose that its effect on body chemistry 
is perfectly normal and natural. In that 
case, what about the healthy person who 
just wants more vim and vigor to go dane- 
ing—should he take it? 

“Well,” Dr. Kline answers, “why not?” 

After all, nobody sees anything wrong 
about a dentist working to give perfect 
teeth. Why shouldn't a doctor try to 
give perfect metabolism? 

The dassling new hope that Marsilid 
reveals is that many human character- 
istics are related to chemical condi- 
tions in the blood and other body fluids. 
And what is controlled by chemistry can 
be influenced by drugs. Other likely pos- 
sibilities, in addition to better energizers, 
include drugs to raise natural immunity 
to infections, control body size, increase 
muscular strength, or improve memory. 

Drugs to postpone old age would be 
the most exciting of all 

Causes of aging aren’t well understood, 
but hormones and other chemicals seem to 
influence the process. For example, there’s 
a rare disease called progeria, believed 


| to be related to the ductless glands, in 


which children of six or seven die with 
the wrinkled face and other symptoms of 
advanced old age. Possibly drugs can be 
found to give the opposite effect. 

Some people manage to postpone old 
age a long time, like Chancellor Ade- 
nauer of Germany (82) and Rhode Is- 
land’s Senator Theodore Francis Green 
(91). The great artist Titian still painted 
regularly until he died of the plague at 99. 
‘And remember King Masinissa. 

Of course there would be complications 
if many people took to having children 
at 86, but it wouldn’t be such a bad world 
if we could all look forward to eudaemon- 
ically painting away at 99. END 
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The Most Fantastic Atom-Smasher 
tinued from page 118 

would be $230 a gram, or about $104,000 

a pound. 

The super-accelerator’s projected half- 
ampere beam current would melt a target 
on which the beam rested steadily, So 
A-12's designers provided a magnetic 
“beam sweeper” to swing the 15-to-30- 
iameter beam back and forth over 
the 14-foot-diameter target, like the elec- 
tron beam on a TV screen, Water cooling 
would carry away the 665,000 kilowatts 
of heat—so much that there later was 
serious thought of recovering power from 
such a plant’s heat. 

For raw material A-12 would consume 
nearly 900 tons yearly of “depleted” 
uranium—already milked of much of the 
0.7 percent of fissionable U-235 in natural 
uranium. Depleted uranium was what 
was left after extraction of U-235 for 
weapons at Oak Ridge’s gaseous-diffusion 
plant, Spent uranium from Hanford’s 
piles was another imaginable source. Use 
of depleted uranium, a principal feature 
of the new plutonium-making process, 
would have two novel consequences: 

A-12 would be much “cleaner” radio- 
actively than a reactor plant, because the 
depleted uranium would yield only % as 
much fission-product radioactivity. More 
important, turning leftover uranium into 
plutonium would make the country’s 
then-limited supply of uranium go that 
much further. 

By substituting different target mate- 
rials, it was pointed out, such a plant 
could also make tritium for H-bombs; 
fissionable U-233, from thorium; and 
“radioactive warfare materials.” AEC in- 
structions, however, were to concentrate 
on weapons-grade plutonium. 

Since A-12’s super-accelerator was not 
a reactor, it could not possibly become 
critical or “run away.” So it would be 


| safe to operate this plant in a populous 


region within 30 miles of St. Louis. 
Already under construction at Liver- 
more, the Materials Testing Accelerator 
was intended to be a full-scale working 
counterpart of A-12’s front-end section. 
Since this was expected to be the most 


| difficult part of A-12 to perfect, the Liver- 


more machine would help solve problems, 
such as how to focus the beam in a 
straight path to the target. While the 
Materials Testing Accelerator would 
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The Most Fantastic Atom-Smasher 
make no plutonium, it would have a beam 
sweeper like A-12's and a water-cooled 
aluminum target, with devices to gauge 
the beam’s current and behavior. 

Exactly one veiled reference to this 
colossal machine was all that ever ap- 
peared in the AEC’s Semiannual Reports, 
the most widely consulted source of 
public information on its activities. ‘The 
report for July, 1950, contained this 
masterpiece of understatement: “An im- 
proved linear accelerator to be used for 
a classified research program is being con- 
structed jointly by the University of Cali- 
fornia Radiation Laboratory and the 
California Research and Development 
Company.” 

Following acceptance tests of its com- 
ponents, the enormous Materials Testing 
Accelerator was operated for the first 
time in March, 1952—a dry run without 
injecting any particles for acceleration. 
In May the experimenters first succeeded 
in obtaining a proton beam. Protons, or 
lightweight hydrogen particles, easier to 
accelerate than deuterons, had been 
chosen for a beginning. 

At first the great machine plagued its 
operators with displays of temperament. 
It gave them high voltage (eventually 
reaching 33,500,000 volts, end-to-end) 
but it worked erratically. They peered 
through periscopes into the interior and 
saw why. Lightning was playing inter- 
mittently between the copper drift tubes. 
Each are shut down the machine for 
about 10 seconds—not long, but some- 
times it happened frequently enough to 
consume 90 percent of the time. 

Besides these fireworks, the drift tubes 
emitted invisible bursts of X rays, pale 
glows, and bright sparks branching into 
space. But it was the arcing that be- 
deviled the experimenters, and caused 
protracted shutdowns for repairs to the 
damaged drift tubes. 

So things stood when, in August, 1952, 
the AEC canceled the A-12 construction 
program. It authorized the Livermore 
team to continue experiments with the 
Materials Testing Accelerator—but fur- 
ther work on the Weldon Spring pluto- 
nium plant was “indefinitely postponed.” 

No fault had been found in the pluto- 
nium-making idea, nor was the Materials 
Testing Accelerator’s temperament to 
blame. A-12’s cancellation, the AEC ex- 
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A COMPLETE WORKSHOP 
IN YOUR POCKET 


Geared Plierench 
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Useful ever invented—an 7° Medel 
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Universal Jaw 
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od 
Write for full details of special agents’ plan, 


Ht IRENCH CO. oF AMERICA 
RAVENSWOOD, CHICAGO 40, ILL. 


SAW ANY SHAPE, ANY MATERIAL WITH 
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The Most Fantastic Atom-Smasher 
plains in reply to this magazine’s inquiry, 
was simply “because of major improve- 
ments in the uranium raw-materials sup- 
ply in 1950.” Prospector Charles Steen’s 
multimillion-dollar strike in Utah had 
just opened the first of vast new U.S. 
uranium fields; abroad, too, new sources 
were coming into production. Uranium 
had become abundant. And that had re- 
moved the major attraction of A-12 and 
its novel process—its ability, by using 
depleted uranium, to stretch the formerly 
limited supply. 

To decide its ultimate fate, an AEC 
directive of November 6, 1952, set up a 
Reactor Design Evaluation Program to 
compare the merits of plutonium-making 
methods, including the electronuclear 
process, 

Upon the continuing Materials Testing 
Accelerator trials, fortune now smiled. 
The Livermore team licked the arcing 
problem, mainly by rearranging the drift 
tubes. A 22,500,000-electron-volt proton 
beam, one of their objectives, was at- 
tained. Almost reaching their sky-high 
quarter-ampere goal, they achieved an in- 
termittent beam current of a history-mak- 
ing 0.225 ampere—and lesser but still 
tremendous ones for long periods. 

With trials completed, the disman- 
tling of the great machine began in De- 
cember, 1953. Based on the tests, a final 
report from Livermore in February, 1954, 
briefly reopened the idea of an acceler- 
ator plant to make plutonium. 

The 1954 report presented a bold new 
plutonium-plant design, “C-50,” which 
it called far superior to A-12. For the 
same output of plutonium, C-50 would 
cost half as much to build, and would cut 
the cost of the plutonium to $124 a gram 
or about $55,000 a pound. 

C-50's 500,000,000-electron-volt accel- 
erator would be 2,640 feet long; but 
need be no more than 11 to 14 feet in 
diameter, thanks to newly available high- 
power oscillator tubes of increased fre- 
quency. (Required diameter was_in- 
versely proportional to frequency; A-12 
and the Materials Testing Accelerator 
had to be so large because of the limited 
frequency of the highest-power tubes 
available in 1950.) It would consume less 
power, and have a smaller beam and beam 
current, than A-12. Beryllium replaced 
uranium for the first target; the other two 
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Beautiful Floors — Always! 


Because it is vinyl-fortified Danbury 
Rubber Tile remains lastingly beautiful 
— dirt and grime stay on the surface 
where they can be easily cleaned away. 

FREE! Write for the Danbury Floor 
Pattern Planner and Installation Guide. 


THE DANBURY RU! 
Flooring Division 


nbury, Connecticut 


Project: 


an up-to-the-minute 
bedroom with 


SENG BED FRAMES 


ig Bed 


ing glides for easy bed 

adjust to any 
=. take over-length bedding . . . suit any 
decorative style. Ask for them at furniture deale 
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hhas 32 pages of pictures and text full of decorating 
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The Most Fantastic Atom-Smasher 
would consist of uranium spheres, of half- 
inch and two-inch size, for gravity feed- 
ing. Liquid metal instead of water would 
cool the first two targets. 

The final verdict on the accelerator 
process, whose future was now riding on 
the C-50 design, came from the Reactor 
Design Evaluation Program. It was un- 
favorable—for the same reason that had 
caused A-12’s cancellation. And so ended 
the plan. For the AEC says that the 
electronuclear method, no longer needed, 
is now eliminated from consideration. 

‘oday a new AEC plant refines ura- 
nium at the Weldon Spring site. The 
hangar-like Materials Testing Accelerator 
building at Livermore now houses H- 
power experiments. Eight great “produc- 
tion” reactors at Hanford and five at 
Savannah River supply the plutonium 
for U.S. weapons. Improved techniques 
have so reduced the cost that the AEC 
currently prices weapons-grade plutonium 
at no more than $45 a gram, about $20,- 
000 a pound—a fraction of the cost from 
an A-12 or C. 

From a military point of view the 
great secret “MTA Project” has passed 
into history—and its practical usefulness 
has proved to be peaceful, instead. 

For the fantastic Materials Testing Ac- 
celerator made outstanding contributions 
to scientific knowledge. With its aid, as 
the AEC sums it up: “Important ad- 
vances were made in vacuum and radio- 
frequency techniques; in the development 
of high-power tubes, ion sources, and 
focusing techniques in accelerators.” And 
the accomplished feat of attaining a vac- 
uum of only one ten-millionth of a milli- 
meter of mercury in the biggest vacuum 
vessel ever built “had been achieved be- 
fore only on a laboratory scale.” 

Already some of these advances have 
been put to good use, in the AEC’s giant 
atom-smashers built and building today. 
And now the U.S., by releasing the long. 
withheld “MTA reports” from secrecy, 
has made their remarkable scientific data 
available to all. END 
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Box simul: cockpit lighting 

Lowerep over the cockpit of this F-105 
mockup, the hood above can duplicate 
every light condition, from total darkness 
to brightest sunshine. Republic uses it to 
check the visibility of its controls. 
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Ratt has leap-on plattorm 

Tus new self-inflating raft opens in the 
water in 30 seconds, complete with a 
boarding platform which can be jumped 
on from a boat deck. It is made by U. S. 
Rubber, holds 10 persons and equipment. 


Tower readied for A-power 
‘Tue first of 16 giant heat exchangers 
is placed in position at the Berkeley nu- 
clear power station, nearing completion in 
England. The tower, 70 feet high and 
17% feet in diameter, weighs 133 tons. 
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Model irons out kinks 

Union Carsive builds new plants and 
production units for a few thousand dol- 
lars in this model shop before risking for- 
tunes on the real thing. It shows up blue- 
print flaws, say the designers. 


Platiorm cuts airdrop shock 
Lumen, plywood and paperboard hon- 
eycomb, put together in the field, form 
this shock-absorbing platform being test- 
ed by the Army for combat airdrops. The 
jeep landed by parachute unscratched. 
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The Purpose: This program is offered to provide 
qualified high school graduates with the technical 
schooling which will enable them to join the Army's 
key group of specialists, its select team of experts 
in every field from electronics to rocketry and 
‘guided missiles. 


The Program: This plan offers young men their 
choice of 107 technical training courses—young 
women, their choice of 26. These courses are con- 
ducted at special Army schools which utilize the 
most miodern technical facilities and equipment 
available. All instructors are experts in their fields. 
Completion of schooling qualifies young men and 
women as skilled specialists—ready to begin careers 
in their chosen specialties. 


The Qualifications: To qualify as a Graduate 
Specialist, you must pass certain qualification and 
aptitude tests and be a high school graduate. 
However, you may apply while you are still in your 
senior year and, if qualified, enter the program 
after graduation, It is advisable to apply early, 
since quotas for each course are limited and quali- 
fied applicants are selected on a first-come-first- 
served basis, 


The Procedure: To apply for the Graduate Special- 
ist Program, visit your local Army Recruiting 
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Station. Your Army Reeruiter will give you an 
enlistment screening test. After passing this initial 
qualification test, you will be interviewed by the 
Recruiter who is an experienced counselor. He will 
diseuss your academic background and interests 
with you. Based on your own abilities and desires, 
he will help you select a first choice course and two 
alternates. If quotas for your first choice course 
are filled, you may still become a Graduate Special 
ist in one of your selected alternates. Your Army 
Recruiter will then forward your application for 
processing. You will later receive a formal letter 
notifying you that a place in a course of your choice 
is waiting for you. Not until after high sehoo! gradue 
ation and shortly before your course begins will you 
actually enlist, and then only for three years. Before * 
enlistment, you will take two final tests, the Armed 
Forces Qualification Test and the Army Qualifiea~ 
tion Battery. After making qualifying scores in these 
tests relating to your particular chosen field, you 
are ready to enlist as an Ariny Graduate Specialist. 


The Benefits: Through this unique program, today’s 
Army offers qualified high school graduates an 
outstanding educational opportunity—a tremen- 
dous headstart toward a successful specialist's 
career—as well as the chance to join the Army’s 
select group of key personnel. 
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Whether you stand at a machine or 
ata desk . ... whether you're mak- 
$75 a week or $75 hundred a 
year... whether your interest is 
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tising or Electronics. « chances are 
LCS. has exactly the course you 
need to get ahead. 

L.C.S. is not only the oldest and 
largest correspondence school. It 
also offers the most courses. 256 in 
all. Each one success-proved by grad- 
uates who rose to top technical and 
administrative positions. Chief en- 
fieers. Superintendents. Foremen, 

Managers. Executive assistants, 
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ployer. You win recognition as a 
‘comer,” one who is ready to move 
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pay increases and promotions within 
a few months of enrollment, All 
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